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'^Bonuc have both been used for many years in med" 
■čine. 

Baric acid is solid, crystallizable in transparent 
colorless plates, soluble in cold water (i to 25), much 
more soluble in warm water; soluble in five parts of 
glycerin and in sixteen parts of alcohol at 90° C. It 
is biit slightly toxic — 25 grammes was on one occa- 
sion, swalIowed by a sick person without poisonous 
effects. 

The antiseptic power of boric acid is really ex- 
tremely weak; Miquel ranks it among the substances 
moafera/f/v antiseptic (equivalent, 7.5ogrammes); butits 
therapeutic value is greatly enhanced by its extreme 
innocuousness. It is much used, either alone or as- 
sociated with other more powerful antiseptics. 

Boric acid prevents fermentation and putrefac- 
tions; it retards the developraent of bacteria without 
killing them. In the form of powder it is more active 
than in solution, though a saturated solution of yf j is 
BufRcient to arrest the harmful action of pathogenic 
microbes. 

To obtain concentrated soIutions of boric acid 
(solutions exceeding 4 per cent.), magnesia or the 
-carbonate of magnesia is added. M. Puaux indicates 
ihe following formula: 

Magnesiuin c:a.rbonate 14 

Water 

Mix and gentiv narm. 
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The work of Trouessart on Antiseptic Therapeutics, 
which fortns Volume XXI of the Charcot-Debove series, is 
here reproduced because, in the judgment of the translator, 
it is the best treatise on the above subject that bas yet ap- 
peared. The recent great advances in Bacteriology, and the 
increasing prominence in medicine, surgery, and obstetrics 
given to Antiseptics, have created a demand fora work of this 
kind. 

While it is admitted that the subject of antiseptic thera- 
peutics is stili in an undeveloped condition, yet tentatives to 
supply a present want are always in order. Possibly men of 
the next decade will declare this treatise to be antiquated and 
behind the times. It may be that the progress of the next 
decade will be away from pharmaceutical antiseptics in the 
direction of serotherapy. Certain it is, however, that the 
problem will stili continue to be — how to formulate an inter- 
nal antiseptic medication that shall not injure the living 
cells and tissues of the organ ism. 

The author of this book is a well known authority on 
Fungi. He is the author of a book on Microbes, Ferments 
AND MouLDS, which constitutes Vol. LVII of the Interna- 
tional Scientific Series. 

The translator has generally given the formulae as they 
stand in the original work. It is surely tirne that ali the 
physicians of this generation were educated up to the deci- 
malsystem of pharmacy. 

E. P. HURD, M. D. 

Newburyport, Mass. 



ANTISEPTIO THERAPEUTIOS. 



INTRODUCTION. 

The profound revolution which has been accom- 
plished in the study of general diseases by the dis- 
covery of microscopic organisms (microbes or bac- 
teria) which are incontestably the cause of a great 
many of them, cannot fail to have its influence on the 
treatment of diseases. This result, however, has been 
a little slow to come about, and one cannot but be 
struck with the difference which stili exists in this re- 
spect between surgery and general medicine. 

On the one side, antisepsis and asepsis con- 
sidered as indispensable, and imposed as an absolute 
rule, not only in surgical operations properly so called, 
but also in gynaecological practice, in obstetrics, in 
ophthalmology, and in rhinology. 

On the other side, the treatment of internal dis- 
eases remaining almost the same as it was twenty 
years ago, or making but indecisive and timid bor- 
rowings from the antiseptic method. 

Even in the numerous cases where there remains 
no doubt as to the microbian nature of the affection, 
physicians do noihing or do very little to combat the 
injurious action of the microbes or of their products 
{toxines)f and the suffering organism has the conflict 
to sustain unaided. Antisepsis is not yet, as it ought 
to be, the first and the principal preoccupation of the 
physician as it is that of the surgeon. 

The reasons of this difference are multiple, and 
pertain to the very nature of the mode of interven- 
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tioo. Clinicians have asked in earnest if the antiseptic 
when introduced into the digeslive tube is not much 
more dangerous than when it is simply applied to the 
skin or upon a solvition of coiitinuity thereof. Tliis 
objection might have had greater weight at an 
epoch when physicians knew hardly any antiseptics 
but corrosive sublimate and phenic acid. It bas 
hardly any force now that our therapeutic arsenal 
possesses an admirably graded series of products 
borrowed for tbe most pact from organic chemistry 
(aromatic series), wbLch, to quote Bouchard's es- 
pression, are in determined dose toxic for such and 
such a microbe, and not toxic to any of tbe aniiual 
cel Is. 

The microbian theory, moreover, by reason of 
recent advances, is undergoing a remarkable evolu- 
tion, of which it is necessary to speak briefiy, for it 
directly concerns the question of the internal employ- 
ment of antiseptics. 

The microbes, we know, do not act solely by 
their presence, like a parasitic plant whicb derives 
its niitriment from the organism in wbich it is im- 
planted. Their action is more complex. Most of 
them, and particu!arly the most dangerous — those of 
cholera, of tetanus, and of diphtheria, for instance — 
act especiallv by their products of secretion {toxines),. 
liquids analogous to the venoms and diastases, veri- 
table poisons, poured into the organism and carried 
by the blood to tbe nervous centres even before the 
multiplication of the parasite has assumed propor- 
tions corresponding in degree to the acuteness of the 
general sympIoms whicb indicate a rapidly fatal 
affeclion. 

It is not, then, so much the microbe itself as its 
toxine-producing function whicb constitutes the dan- 
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Iger; and experience shows that it is not necessary to 
administer the antiseptic in massive doses capable of 
destroying the microbe — a dose relatively feeble suf- 
fices to neutralize the action of the latter, />., to pre- 
vent its multiplying and producing the toxine which is 
peculiar to it. Thereupon the organism, rid of the 
poison which was paralyzing its normal functions, 
gets the better of the microbe, which is speedily 
eliminated, and the patient recovers his health. 

But we may go farther, and enlarge considerably 
the field of antiseptic medication. In a great num- 
ber of diseasts we observe ali the symptoms which 
ordinarily characterize the microbe-diseases, but we 
have not been able to discover any microbe to which 
might be attributed the origin of the affection. Such 
are the inflammations consecutive to alterations of 
nutrition; of these, acute rheumatism is the most 
•complete type. 

The cause of these diseases is a perversion of 
the functions of certain cells of our tissues and organs 
t — cells which pour into the economyabnormal matters, 
or even normal ones in exaggerated proportion. These 
matters constitute veritable toxines whose effects are 
similar to those of the toxines fabricated by the 
pathogenic microbes. This similarity is a fact which 
should not cause surprise. The natural history of 
the celi, histological element of ali our tissues, shows 
that it possesses an organization and properties simi- 
lar to those of the microscopic animal or vegetal cells 
which live as parasites in the organism and are 
designated under the general name of microbes. The 
former, when perverted in their function, diseased, be- 
come thereby veritable parasites, foreign bodies, which 
the organism hastens to eliminate by the well known 
processes of inflammation, just as it does in dealing 



wilh the microbes. This is why the general symptomB 
(hyperthermia, nervous troubles, etc.) are the same in 
both čase s. 

The elimination of these tosincs, w!]atever may 
be their origin, is effected by the kidney, by ihe in- 
tesline, or by the skin; and this it is that explains why 
fever is lighted up whenever the kidney is overworked 
or its functtons impeded, as is often the čase in in- 
flammations. This aiso explaitis why diuretics, pur- 
gatives, and sudorifics have a favorable and truly 
antiseptic action in ali the inflammations, because 
they remove not only the toxines secreted by the 
microbes and by the altered cells, but also the 
microbes themselves and these dead or dying cells, 
true ddbris of the organism, which now only serve to 
encumber the organs, and which form in the circula- 
tory stream, and more particularly in the kidney, ob- 
structions whLch conslitute an iramediate danger to 
the entire economy. 

We know, in fact, that the kidney is the principal 
and almost the only door of exit for the microbesi 
whicli multiply in ihe blood. This explains the fre- 
quency and the danger of the nephrites in general, 
and of the infectious nephrites in particular 

But this notion also gives usvaluable indications 
from a therapeutic point of view, and expericnce 
shows that the antiseptics act on the diseased cells, as 
on the microbes, by neutralizing their noxious action 
— by disinfecting them, as we used to say ; by preventing 
them from secreting toxic substances, as we say to- 
day. In fact, the antiseptics act on the inflamed cells 
of our internal organs just as they do on the cells of 
superficial wounds, and in both cases the rapid return 
of Ihe tissues to the normal state is the consequence 
of an antisepsis rational and proportionate to the 
gravity of the lesion. 
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It is, however, well to bear in mind tHat if the 
inflammation may be frank, non-microbian, yet the • 
microbe is everywhere present — it may be dormant^ 
but ready to revive and grow and destroy when the 
conditions become favorable. The trouble of the 
organism — the traumatism, the inflammation — may 
open the door to the parasite. Hence the complica- 
tions, unceasingly menacing, which insidiously trans- 
form a simple and curable inflammation into an in- 
fectious, and it may be rapidly mortal, disease. 

Acute articular rheumatism, a disease which is 
not essentially microbian, is one of the affections 
in which complications of a disastrous kind are 
frequent; and without speaking of secondary or 
pseudo-rheumatisms consecutive to blennorrhagia, to 
scarlatina, to dysentery, to mumps, to puerperal affec- 
tions, have we not sometimes observed as a sequel of 
a simple otorrhoea of long standing, an articular 
pseudo-rheumatism, rapidly fatal, without cardiac 
complications, although confounded by its symptoms 
of invasion with ordinary acute rheumatism? It is 
important, then, from the onset of any inflammatory 
disease, even supposing it to be a simple cyclical 
affection, to institute an antiseptic treatment propor- 
tioned to the gravity of the symptoms. And whether 
the medicament acts as an aseptic, /.<?., as a prophy- 
lactic agent, or as an antiseptic, /.<?., a curative agent, 
whether it neutralizes the toxic action of the microbes 
or that of the degenerate cells of our own tissues, its 
useful action will be none the less easy to recognize. 
It is when the kidney, obstructed or inflamed, badly 
performs its functions, and the toxines throvvn back 
on the intestine threaten it with inflammation, that it 
is eminently necessary to protect the vast absorbent 
surface which this organ offers. The antiseptic med- 
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ication then comes powerfully to the aid of the milk 
diet and purgatives, which cannot be LndefiniCely re- 
peated without causing a new danger. 

In fine, the reactions of our inner tissues (in- 
flamed mucous and serous membranes, etc.) in prcs- 
ence of foreign siibstanccs {desquaniated cells, mi- 
crobes, or toKines) are not different from the reaction 
of the subcutaneous connective tissue when laid open 
bya wound; and the same treatment should apply to 
both cases. 

But we have to take account in internal medi- 
cine of the special conditions of the inner environ- 
ment, and of the difficulty of bringing a medicament 
to bear on the organ or organs inflamed. In most 
cases we have to be content with aiming at general 
anlisepsis; but the local antisepsis will often follr'W as a 
CDnsequence of this, and the final result will be on!y 
the more surely attained. 

Before piirsuing this study any farther, it will be 
weU to take a giance over the changes which have 
been effccted in the description of diseases which 
pertain to internal pathology by the recent progress 
in bacteriology, 

GENERAL CONS1DERAT[ONS ON THF. M[CR0B[AN 
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The general infectious diseases which are exclu- 
sively caused by the presence of a specific microbe 
may be either acute or chronic. 

In the first class are diphtheria, tetanus, mumps, 
glanders, typhoid fever, typhus, cholera, yenow 
fever, epidemic cerebro-spinal meningitis, the aweat- 
ing sickness, influenza, perCussis, blennorrhagia, etc. 
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— diseases produced by microbes of a vegetal nature 
belonging to the family of Bacteriacea* 

Intermittent fever (malaria), and some other af- 
fections more localized (vegetant folliculitis, Pagefs 
disease), have for their cause microscopic organisms 
of an animal nature belonging to the class Sporozoa, 

The general chronic diseases caused by bacteria 
are tuberculosis, leprosy, actinomycosis, rhinosclero- 
sis, beri-beri, dental caries. We should doubtless 
add syphilis and canine rabies. 

Other diseases, the microbic nature of which has 
only recently been recognized, are peculiar in that 
they are either caused or complicated by the presence 
of numerous microbes (microbic associations), of 
which one or more species may predominate, accord- 
ing to the čase. Such are certain forms of pneu- 
monia and of pleurisy, bronchitis, meningitis, periton- 
itis, dysentery, etc, as well as erysipelas, lymphan- 
gitis, phlebitis, pyaemia, septicaemia, gangrene, the 
puerperal inflammations, metritis, etc, and ali the 
general diseases consecutive to wounds — diseases 
which belong to both medicine and surgery and are 
often characterized by the presence of pus. 

To go a step farther, we find in the train of these 
and other diseases such affections as the endocardites, 
the myocardites, the infectious nephrites, the metas- 
tatic abscesses, and the purulent arthrites, analo- 
gous to those mentioned above in connection with 
infectious pseudo-rheumatism. 

As will be seen, the field of microbiology is vast, 
but it would be wrong to give it an exaggerated ex- 



*Smallpox, measles, scarlatina, are doubtless microbe 
diseases, but their specific microbes (probably micrococci) 
have not yet been discovered and cultivated. 



tension on the supposition ihat it includes ali pathol- 
ogy. The affections not raicrobic are more numer- 
ous stili, for they comprehend ali the neuroses, the 
dyscrasiK, the neoplasms, and even niany inflamma- 
tions which are due tu physical and chemical causes 
foreig[i'to the virulent action of the microbes. At 
the same tirne Ihese affections, by debilitating the or- 
ganism and vitiating the iunctional activity and his- 
tologica! renovation of the organs, open the door to 
microbic complications. Antiseptic treatment is theii 
as urgently demaoded as if the primary disease were 
of an infectious nature, whether to combal the dele- 
terious effects of the losines secreted by the organ- 
ism itself, or to fortify the organism against compli- 
cations from without. 

In ali cases it is important to distinguish between 
microbic and non-microbic diseases; to know to whal 
particular species the pathogenic bactcrium beiongs; 
and, when the infectious disease is a complication, to 
determine at what predse moment the microbe makes 
its appearance. This is the object of that new 
science called Bacteriology. 

Without doubt, tbe constant resort to the micro- 
scope as an indispensable aid to the diagnosis and 
prognosis of diseases is a hardship to the ordinary 
practitioner whose early teaching may have lacked 
expert training in this regard, and who is used to the 
traditional methods; but just such difficulties have 
always been encoantered in the beginning of scien- 
tific progress in ali departments. 

What auscultation was to the physicians of the 
first third of this cenlury, what the celi theory was 
twenty-five years later to the succeeding generation, 
the microbian doctrine is to the practitioners of to- 
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Histology has shed a brilliant light upon the diag- 
nosis of ali those neoplasms which were once con- 
founded under the common names of tumors and can- 
cers. So, also, bacteriology has given a new illumin- 
ation to the pathology of inflammatory processes, 
and the definitive triumph of the microbic theory 
will be the advancement of clinical medicine. 

How many problems, remaining unsolved by the 
ancient methods of diagnosis, are now made plain by 
the aid of the microscope! 

Why, for instance, is meningitis curable in cer- 
tain cases, and fatal in others ? It is because the 
tubercle bacillus is not the šole cause of the disease, 
but other microbes (as the pneumococcus) may pro- 
duce it in a much less malignant form. 

Likewise, not ali the pseudo-membranous an- 
ginas (formerly confounded under the general name 
of diphtheria) are caused by the Klebs-Loeffler bacil- 
lus, for there is a pneumococcus-diphtheria which is 
relatively benign. On the other hand, the pseudo- 
membranous angina of scarlatina is due either to the 
Klebs-Loeffler bacillus (Cornil and Babes) or to the 
pus-streptococcus (VVurtz and Bourges), the latter be- 
ing especially active in early angina. Thus we see 
that the same inflammatory process may be produced 
by different microbes, each tissue having but one way 
of defending itself against the irritation produced by 
the presence of parasites and their toxines. The na- 
ture and virulence of these toxines has, moreover, the 
greatest influence on the final issue of the disease. 
Some epidemics of diphtheria may be due to the true 
Klebs-Loeffler bacillus, of which the toxines are very 
virulent; these epidemics may prove to be very fatal. 
In other and far milder epidemics, less malignant 
microbes may predominate, and the success of the 



practitioner will be greater. The pseudo-diphtheritic 
anginas are sufficienlly common. 

Again, in presence of acuie iiiflainmatory swell- 
ings of the joints, we must be prepared to diagnose 
between acute rheumatism and infectious pseudo- 
rheumatism, a much more serious and intractable 
malady. 

The nosography of internal diseases must, then, 
be entirely reconstructed in the ligbt of modern bac- 
teriology. This work of revision is begun on ali 
sides, and the results already obtained are such that 
we can foresee that it will be far advanced in a few 
years. Hardly ten years have elapsed since the first 
attempts to constract a microbian pathology were 
made; much has been accomplished, and niany of the 
principa) difficultics have been overcome. Under the 
stimulus of the new pathology, chemists are every day 
enriching the materia medica with new antiseptics, 
and the Tuture is fu!l of promise. 



We are indebted to the microbian theory for the 
clearer light which we possess lo-day as to the trne 
mode of action of those medicines, at first employed 
empirical]y, which have long been designated as spe- 
eijks: e. g., mercury in syphiHs, and quinine in ma- 
laria. These medicines are in reality antiseptics, and 
do good principally because they antagonize the 
microbes which engender the diseases. They are so 
little specific that one of these salts, the bichioride of 
mercury, may be considered as the most powerful 
agent of general antiseptic therapeutics. As for 
quinine, its tonic action is probably closely linlsed to- 
its antiseptic action. 
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The microbic theory has enabled us better to 
comprehend the mode of action of a great number of 
medicaments, and, consequently, to define and extend 
the therapeutic indications. Instances of the sugges- 
tive valne of the microbic doctrine in practice could 
easily be multiplied. Let us suppose the physi- 
cian has to do with a phlegmon or a lymphangitisr 
under the influence of the old-time notions he would 
prescribe an antiphlogistic treatment, and would 
lose valuable tirne in the application of poultices and 
other emoUients; but if, on the other hand, he is well 
imbued with modern ideas and convinced of the mi- 
crobic nature of the lesion, he will employ immedi- 
ately the antiseptics. Carbolic sprays or mercurial 
inunctions will speedily promote resolution of the in- 
flammation, while the old antiphlogistic method 
would only result in suppuration, abscesses, and the 
necessity for surgical interference. 

CLASSIFICATION OF MEDICAMENTS. 

Considered from the point of view of their mode 
of action on the organism, and in a general manner, 
therapeutic agents may be divided into three great 
classes: 

1. Medicaments which act directly on the or- 
ganism itself, in modifying the altered functions of 
the organs in a manner favorable to a return to the 
normal state; such are the alkaloids, and ali agents of 
a like kind, medicaments which we call eusthenic (from 
two Greek words: ev^ well, and (Tdevo^^force). 

2. Medicaments designed to prevent any consti- 
tutional effect from the alterations undergone by the 
organs; such are calmatives and palliatives; we desig- 
nate them under the name of hyt>notics. 

3. Medicaments which do not act directly on 
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the organism itself, but on foreign matters thrown out 
by the tissues or originating from without the organ- 
ism (microbes, exudates, toxines) ; these are antiseptics. 

The eusthenics are supposed to act on the cells of 
the organs, and generally on healthy cells, which 
alone can respond by modification of function. The 
eusthenics, of ali medicines, act most energetically on 
the organism itself. 

Hypnotics act principally on certain special cells 
— the nervous cells — and their effect is to interrupt 
momentarily the communication existing between the 
sick organ and the cerebrum, so as to suppress pain. 

Antiseptics act differently. Their action is di- 
rected for the most part against the agents of the dis- 
ease coming from without, or against cells which, 
though formerly part of the economy, have by the 
fact of disease become foreign thereto and injurious. 
In short, the antiseptic medicament is addressed 
directly to the cause of the disease; and if it does not 
always reach this from the onset, it at least prevents 
this cause from prolonging and increasing its effects. 
Thus antisepsis realizes better than any other thera- 
peutic method the desideratum so long sought as 
the Utopia of medicine, the jugulation of acute dis- 
eases. 

If we were disposed to classify therapeutic indi- 
cations according to their importance, we should ar- 
range them in the following order: 

1. Antiseptic therapeutics. 

2. Eusthenic therapeutics. 

3. Hypnotic therapeutics. 

It is evident that a good system of treatment 
will aim to carry out, simultaneously or successively, 
the three indications which should present themselves 
to the mind of the physician precisely in the order in 



itioned them: (i) indica- 
se which has produced the 
rnished by the diseased or- 
ir less resistance which it 
indications furnished by the 



which we have just mei 
tions furnished by the cau 
disease; (2) indications fu 
ganism and the greater i 
offers to the disease; (3) ii 
element of pain. 

I hardly need say that there are medicines which 
by their comples action belong to ali three of these 
groups, Such, for instance, is antipyrin (analgesin), 
whose action as a hypnotic and as a hypotherniic 
(eusthenic) is well known, but which possesses be- 
sides, like ali the products of the aromatic series, an 
incontesCable aniiseptic action. 

Besides, in fortifying the organism by a judicious 
eusthenic treatment, and in preventing suffering, you 
will indirectly prescribe antiseptic medication, and 
enable the organism better to resist the causes of in- 
fection iviiich threaten it. This is what is designated 
in a general way as "physiological therapeutics." 

DEFINITION OF ANTI5EPT1CS. 

A complete and general delinition it is hard to 
give. To the chemist, antiseptics include ali means 
capable of preventing fermentations and putrefacCions 
by killing or stopping the development of the mi- 
crobes which are their cause. 

Vallin, in his Treatise on Disinfection, regards as 
antiseptics only those substances which prevent the 
decomposition of matters susceptible of putrefaction; 
he calls those drugs neutralizen that destroy. or ren- 
der inert virus and tniasras, ('. i., taicrobes. Accord- 
ing to Le Gendre, this distinction is no longer justi- 
fied, as the progress of microbio!ogy renders more and 
more subtle the difference betvveen putrid infections 
and virulent diseases. 




As the toxines constitute ihe prindpal danger, 
^ comprehensive definition must not overlook them; 
and we may therefore say that the antiseptic medica- 
tion is that which has for its end the destruction of 
the microscopic organisms which find entrance into 
the economy, and the aeptic principles which are de- 
veloped under their influence or from any other cause. 

Vet the Chemical nature of virus, of solubie fer- 
ments, and of toxines is stili so little understood that 
in most cases it is impossible for us to indicate whai 
might be properIy called their antidote, We are 
therefore obliged to rely on the antiseptics which act 
only on the microbes, producers of these toxines; at 
the same tirne we cannot refuse the name of antisep- 
tics to medicaments which act similarly on the degen- 
erate cells of the organism, for these aiso secrete tox- 
ines, as we have said above. 

We ought also, by extension, to apply the name 
of antiseptics to therapeutic agents employed to com- 
bat the virulent action of toxic substances (solubie 
ferments, anima! venoros) introduced into the organ 
ism under a liquid form and without the figured ele- 
ment (celi or microbe) which gave origin to them. 

But therapeutic agents designed to combat the 
poisons properly so called — chemical substances of 
mineral or organic origin — are not classed as antisep- 
tics, but antidoies. 

Bouchard's definition, "An antiseptic is any- 

thing which directly impresses the life, multiplication 

and functionating of a microbe, ;. e., in doses inoffen- 

sive to man,"* seems to me not sufficiently general 

the present state of science. Instead, I think the fol- 



*Bouchard. TAeraptuligtie des MaladUs In/fct 
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lowing more definite and practical: Antiseptic medi- 
catnents are such as are calculated to destroy or to arrest 
the development of microbes ivhich have found entrance 
into the organism^ and to neutralize the action of the sep- 
tic principles developed as a conseguence of the presence of 
such microbes or from any other cause^ or introduced 
ready'formed from ivithout, 

The antiseptics actnally in use are either medi- 
caments anciently known aiid empirically employed 
under the name of ** disinfectants " and "specifics," 
or substances recently introduced into the materia 
medica by the progress of modem chemistry. 

These therapeutic agents have a double action: 
on the organism of man, and on the pathogenic 
microbes. To estimate precisely this double action, 
we begin by experimentally testing these chemical 
products in our laboratories; such experiments are of 
two, and even three, sorts: 

One set of experiments makes known the action 
of the product in question on a given pathogenic mi- 
crobe sown in a culture field of artificial liquid hav- 
ing a chemical composition similar to that of the 
liquids which the microbe meets in the organism. 

Another series is instituted to determine the 
toxic action of the same product on animals of an or- 
ganization more or less like that of man (hares, 
guinea-pigs, etc), in order tentatively to ascertain the 
maximum dose which can be administered without 
danger to these animals first, then to man. 

In a third series of experiments we endeavor to 
ascertain the therapeutic rdle of the product under 
consideration. We inoculate an animal with the 
microbe in order to produce a certain disease; the 
disease havingbeen produced, we administer the anti- 
septic. A second animal inoculated in the same 




maoner, but not subjected to the antiseptic dosage, 
serves for the control-test. 

Then only, if the preceding experiments have 
given a favorable result, one will dare try a new prod- 
ucl on man, giving it first in doses much smalier 
than those which experimentation on animais had in- 
dicated theoretica]]y as the non-toxic dose for the 
human organism, and afterwards augmenting progres- 
sively or dinainishing ihc dose, according to the effect 
produced. 

These last series of experiments, practiced in the 
hospitals with ali necessary prudence and every pre- 
caution needed in order to avoid any chance of mis- 
take, eoable us to class definitely the niedicament or 
indicate its reai value as an antiseptic, if it has any 
value. 

The finding of the therapeutic power of a given 
antiseptic is what Bouchard calls the finding of its 
antiseptic eguivalent. " Thus far," says Bouchard, 
" experinienters have sought in general to establish 
the dose which prevents the germination of this and 
that microbe in one thousand grammes of culture 
broth. This is the antiseptic equivalent, a dose much 
inferior to that which kills the microbe, but superior 
by one-half, at least, to the dose which only retards 
its germination, and whicii is itself a dose useful in 
therapeutics," 

The toxie eguivalent, says Bouchard, is that pro- 
portion of a fata! dose of the antiseptic which corre- 
sponds to one ktlogramme of body-weight in the ani- 
mal under experimentation (for this qiiantity varies 
from one species to another). The toxic equivaient 
in man is determined by the same rule, but varies not 
on!y according to the weight of the person but also 
according to age, to sex, to accustomance, to the dis- 
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position of the moment, or even to individual idiosyn- 
crasies. The knowledge of the toxic equivalent should 
follow that of the antiseptic equivalent. 

Between these two equivalents, or by their side, 
we plače the therapeutic equivalenty which interests us 
most in practice. To obtain this equivalent, Bouchard 
injects the medicament directly into a vein; whatever 
may be the amount injected up to the precise mo- 
ment when the first physiological effects (dilatation of 
the pupil in the čase of atropine, narcosis in the čase 
of alcohol) appear, is the therapeutic equivalent. 
The digestive and the hypodermatic channels, al- 
though preferable in therapeutics, cannot give such 
precise results as the method by intravenous injec- 
tion, as the stomach and the subcutaneous tissues 
absorb the medicament too slowly. 

A great roany experimenters have published the 
results of their researches on the comparative value 
of antiseptics, but most of them give only the antisep- 
tic eguivalent of the medicaments studied by them. 
Tables of this kind have been published, notably by 
Jalan de la Croix in 1881, by Miquel in 1883, by 
Bouchard and Tapret. We shall borrow from these 
tables valuable indications in the course of this work, 
and shall note under each medicament its antiseptic 
equivalent. 

An important discovery resulting from experi- 
ments made on animals and on man, is this: The 
mixture of several antiseptics is more antiseptic than 
each of its components taken separately; the toxic 
power of the mixture is not augmented proportion- 
ally to its antiseptic power (Bouchard and Lupine). 

MODE OF EMPLOVMENT AND INDICATIONS. 

The antiseptics being once known, it is proper to 

2 QQQ 



exainine in wliat manner they should be used, a 
pathological čase being given of which the diagnosis 
is we11 established. 

And first, if we know the microbe which causes 
the disease, it is evident that we should emplovas far 
as possible the antiseptic which is specifically active 
against this microbe. Thus it is that mercury and its 
preparations are employed against the supposed 
microbe of svphilis, cinchona and the salis of quinine 
against the micro-organism of malaria. So, aiso, ex- 
perience has shown that creasoce is particularly active 
against the bacillus tuberciilosis, and iodoform against 
the microbes of suppuration. 

But when there is an association of several 
microbes, or when we know of no specific for such as 
are present, or when, even, the species of micro- 
organism is unknown to us and we know only that 
šotne microbe is the causal agent, we are not neces- 
sarily disarmed in the presence of the disease. We 
know that the microscopic organisms, whether they 
belong to the vegetal or to the animal kingdom, are 
ali more or less sensitive to the action of compounds 
which we designate under the name of antiseptics. 
The pathogenic bacteria, which ali belong to the 
same general fami!y (Bacteriaceje), are particQlarly 
susceptible to antiseptics, and ali are more or less hin- 
dered in their development by the action of energetic 
medicaments like corrasive sublimate. Their devei- 
opment is also retarded by the salts of quinine, 
although the latter are considered as specific only in 
malaria. While there may be reason, in a particular 
čase, to make a choice among the antiseptics, we 
should not, inmoreobscurecases, allowourselvestobe 
cbeckmated because there is no antiseptic specifica!Iy 
appropriate for the disease, but should supply those 
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whose general antiseptic action is well known to us, 
OT some eclectic admixture similar to that of Dr. 
Lupine.* 

We should also distinguish between a /oca/ and a 
general antisepsis, and according to the circumstances 
we should attempt the one or the other, or employ 
both at the same time. In ali cases there will be a 
choice to make, certain medicaments being more ap- 
propriate to local, and certain to general antisepsis. 

By local antisepsis we understand topical antisep- 
sis, such as can easily be efifected when we have to do 
with disease or lesion of the skin or of the mucous 
membranes which line parts easily accessible (mouth, 
throat, vagina, etc). Here most energetic antisep- 
tics are sometimes indicated — e, g.^ corrosive subli- 
mate and phenic acid, medicaments that can hardly 
be utilized internally on account of their toxic action. 
The antisepsis of closed cavities, as of the pleura 
after paracentesis, should also be considered as local 
antisepsis. 

General antisepsis is applied internally, whether 
by the stomach or by the subcutaneous method. 
When we give quinine for malaria, or mercury for 
syphilis, we perform general antisepsis, and it is prob- 
able that salicylate of soda acts in the same way in 



* ANTISEPTIC MIXTURE. (LŽPINE.) 

Grammes. 

Corrosive sublimate o.ooi 

Phenic acid 0.10 

Salicylic acid 0.10 

Benzoic acid 0.05 

Chloride of lime 0.05 

Bromine O.OX 

Hydrobromate of quinine 0.ao 

Chlorof orm 0.aa 

Distilled water 100. 
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acute rheumatism, whether this affection be microbic 
or not. The intravenous injections act much more 
rapidly than the hypodermatic, as Bouchard's labora- 
tory experiments have shown; but this method is too 
dangerous for any but very esceptional cases of grave 
septic infection. Per contra, interstitial injections 
in the parenchyma of internal organs (as the lungs) 
have been made with success. 

Tke antisepsis of the digestive tube takes a plače 
between local and general antisepsis. In reality it is 
in most cases only a local antisepsis, and it is really 
this which we propose to effect when we give by 
mouth powdered cbarcoal, salicy!ate of bismuth, 
naphthol, etc. There is in these cases a demand for 
the exhibition of substances, such as those just men- 
tioned, which are insoluble or nearly so in the gastric 
and intestinal juices; and very toxic compounds, such 
as phenic acid atid corrosive sublimate, are to be em- 
pIoyed in very feeble doses or not at al!. Of the 
mercurial preparations, calomel and grav powder, as 
being relatively insoluble, are to be preferred. 

PLAN AND DIV1S10N. 

Most of Ihe antiseptics actualiy in use being sub- 
stances newly introduced inlo the materia medica, and 
consequently little known, it has seemed proper to 
commence by indicating Iheir physical, chemical, and 
physiological properties before making known their 
therapeutic properties. 

Part I will, then, be devoted to the study of anti- 
septics from a chemical, pharmaceutical, and physio- 
logical point of view; we shall indicate at the 
same tirne their antiseptic, therapeulic and toxic 
equivalents whenever these equivalents are known. 
We shall study separately the substances derived 
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from mineral or inorganic chemistry, and those fur- 
nished by organic chemistry, following the methodi- 
cal order which agrees best with the properties of 
these substances. 

Part II will be devoted to the clinical study of 
antiseptics. We shall examinev separately each dis- 
ease which demands antiseptic treatment. We shall 
give for these several diseases the therapeutic pro- 
cedures and formulse most in use, following the 
natural order of a treatise on internal pathology, and 
referring the reader to the First Part for every detail 
relative to the study of antiseptics considered in 
themselves. 

Part III, much the shortest of the three, will be 
devoted to antiseptic hygiene, and more particularly 
to the hygiene of the sick. 



STUDT OF ANTISEPTICS FROM A CHEMICAL, 

PHASMAOEUTIGAL, AND PHTSIOLOOICAJ. 

POINT OF VIEW. 



CHAPTER I. 

ANTISEPTICS BORROVVED FROM MINERAL OR 
INORGANIC CHEMISTRV, 

Generalities and Classifications. — Experi- 
ence has shown that the most energetic antiseptics, 
that is to say, the chemical mineral substances which 
most efficaciously arrest the development of bacteria 
in general, are compounds of the noble metals, and 
are but little alterable in the air, such as mercury, 
silver, gold, etc, 

"When yoii give a general glance," says Dujar- 
din-Beaumetz, "over the tables given by Miquel, you 
cannot fail to note the high rank in the scale of anti- 
sepsia which is occupied by the noble metals, such as 
mercury, platinum, feilver, and gold. In a rank a little 
below we must plače the common metals, such as 
copper, iron, etc. To the third rank belong the alka- 
line earthy metais, and a fourth plače must be as- 
signed to the alkaiine metals."' 




Dujardin-Beaumeti, " New Medical 
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When we come to the metalloids, we find that 
the greater or less of affinity which these bodies have 
for hydrogen secms to be an index of their antiseptic 
power. Chlorine, bromine, and iodine, which combine 
in equal volume with hydrogen, are cncrgetic antisep- 
tics; and chlorine, which unites directly with nydro- 
gen under the influence of diffuse light, is more pow- 
erful than the two others, but its toxic power is pro- 
portional to its antiseptic power. These metalloids 
are called halogen radicals. 

As for the salts, it seems that their antiseptic 
power, like their toxicity, is in inverse ratio to their 
abundance in nature, and, more particularly, in the 
tissues of living beings. The salts of potassium, of 
sodium, iron, etc/, which are active components of the 
tissues of man as of the animals and plants which 
serve for his food, and which by a natural consequence 
serve also for the food of the pathogenic.]microbes, are 
not toxic, while the salts of silver, of mercury, of cop- 
per, of lead, etc, which can hardly be said to bc 
native to the organism, are toxic and antiseptic. 

Another datum springing from the researches 
made on the microbicide power of mineral substances, 
is the great number of acids which are antiseptic, 
while the bases (ammonia, soda, potash, etc.) are but 
feebly antiseptic, notwithstanding the large doscs em- 
ployed. 

This fact finds explanation in what we know of 
the way in which bacteria live. The cultures of the 



laboratory show that these microscopic organiams čan 



; media which are neutral or 
s are geiierally the culture broths. 
number of microbes can develop 



inly thrive i 
slightlj alkaline, 
Only a very smi 
in an acid medium. 

"In a general way it may be said that acids 
added to culture broths are noxious to bacteria; yet 
the organic acids (tartaric, lactic, citric, acetic) op- 
pose their reproduction less than the mineral acids. 
The basts de not in general Itinder thetr vegctation. The 
fungi whose structure is more complex are, on the 
coatrary, favored in their growth by the presence of 
acids, as is observed in fermentations."* Thus the 
Sa{charamy{es albicans or thrush fungus, which is not 
a true microbe or bacteriura, but a fungus of the 
group of ferments, on]y deveiops in an acid medium, 
But most of the pathogenic bacteria will grow only in 
a neutral or alkaline medium; the microbes of diph- 
theria and Asiatic cholera belong particularly to this 
category. 

If we examine particularly the diSerent salts ex,- 
perimented with as antiseptics, we see that their 
efficacy depends both on the naiure of the metal 
whose oxide or hydrate serves for their base, and on 
that of the body (generally a metalloid) which plays 
the r6!e of acid in their composition. Hence, although 
the salts of potassium are in general Tery feeble anti- 
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septics (we have given the reason why), compared 
especial1y with the salts of mercury or oE silver 
formed with the same acids, stili bromide of potas- 
sium is somewhat antiseptic by virtue of the bromine 
it contains — for In the organism, which contains chlor- 
ides, the bromine is partiallyor wholly liberated from 
the potassium. So also salts rich in oxygen, such as 
permanganate of potassium (K,MiiO^), potassium bi- 
chromate (K,Cr,0,) and chlorate (KCIO,), are ali 
more or less antiseptic by reason of the largc propor- 
tion of oxygen which they contatn, and which they 
yield up readlly to the organic matters with which 
they are put in contact. The chlorate acts, more- 
over, by the chlorJne set free in this reaction. These 
are chemical properties which must be borne in mind 
when it is a qucstion of explaining the actlon of an 
antiseptic. 

It will be seen that the properties of these medi- 
caments are, to a certain point, Indlcated by their 
chemical composition. It is, then, natural to study 
them in the order adopted bychemists, and this is the 
plan which we shalt follow. 



METALLOIDS. 

Chemists divide the metalloids. according to their 
afiinity for hydrogen, into four natural groups, which 
we shall study in the folloi 
selvestothe bodies which i 
of view of antiseptic medicine;. 



»ing order, 





Group I. — Chlorine, Bromine, lodine, Fluorine. 
Grottp ^.— Oxygen, Sulphur, Selenium, Tellurium, 
Group 3. — Nitrogen, Phosphorus, Arsenic, Anti- 
inony, Bismuth. 

Group 4. — Boron, Carbon, Silicum, Staniium. 

hvdrogen; water. 

Hydrogen, which, by its characters, forms in itself 
a farai!y apart, only interests us here as being a com- 
ponent of water (HjO), which may be considered, 
especially from a hygienic point of view, as the sim- 
plest and most general of the antiseplics employed 
externaily. Il is also the solvent and vehicie of a 
great number of antiseptics used internally and gk- 
ternally. But bacterioiogical researches have shown 
how necessary it is that the water employed, not only 
as a beverage, but for the needs of cleanliness, and 
above ali for medical use, should be absolutely free 
from ali microbes. 

The greater number of pathogenic microbes live 
very ivell in water, and the contagion of typhoid fever 
by drinking-water is a fact considered as proved. It 
is probable that a very great number of other patho- 
genic microbes may be introduced into the organism 
in the same way. We shall not insist upon this point, 
but we shall indicate how it is possible to procure 
water free from microbes. 

Astptic Water'. — Heat carried to the boiling-point, 
and filtration, are the principa! means employed for 
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purifying water to render it aseptic. The water is 
made to boil for about a quarter of an hour, and is 
then turned into a vessel communicating with a 
Chamberland filter; af ter filtering, it is collected in re- 
ceptacles, which may be of glass, in the shape of little 
barrels placed upright, with a capacity of six to ten 
quarts each, and provided with a tap at the lower 
part. Boiling is not indispensable, the filtration 
through the Chamberland filter betng sufficient. A\\ 
pharmaceutical solutions should be prepared with 
water thus purified. 

Great use has been made of water in surgery in 
the treatment of wounds. Recall the continmd irri- 
gation^ in use twenty-five years ago, which acted at 
once as a refrigerant and as an antiseptic, carrying 
away the microbes with the products of suppuration, 
and continually ivashing the wound. In 1870 we saw 
applied in the field-hospital of the Com^die Fran- 
faise^ during the siege of Pariš, the tepidbath treatment 
as the šole treatment of gun-shot wounds, and this 
practice gave very satisfactory results. Some sur- 
geons stili recommend irrigation of amputated stumps 
and recent wounds (Reclus). But this method is 
generally abandoned to-day for the antiseptic dress- 
ings properly so called — closed dressings, which are at 
once more sure and more rapid. Irrigations and pul- 
verizations of antiseptic solutions are very much in 
use. 

Ice, like the water from which it is deri ved, CC 



tains microbes. Ice used in therapeudcs should be 
strictly limited to that which comes from water fi!- 
tered through the Chamberland filter. 



A metalloid, gaseoiis at the ordiiiary temperature, 
of a greenish-yellow color, suffocating odor, caustic 
taste, unfit for respiration, and deleterious. One quart 
of water dissolves two quarts of chlorine, at the tem- 
perature of 156° to 20° C. (312° to 68° F.). It is in 
this form that it is employed in medicine. 

Gaseous chlorine, according to Jalan de la Crois, 
is one of the most powerfiil germicides: it ranks, 
under this head, immediately after corrosive subli- 
mate; one gramme of gaseous chlorine dissolved in 30 
litres of water arrests the development of bacteria in 
a culture broth. 

Notwithstanding this fact, chlorine cannot be 
employed internallv, on account of its irritant action. 
Breathed in the gaseous state, it provoltes cough, 
suffocation, and spitting of blood. It is diflicult to 
understand why it was formerly recomraended for 
diseases of the bronchi and even for phthisis. 

On the other hand, chlorine is one of the best 
antiseptics that can be employed to disinfect gar- 
ments and buildings. We shall return to this subject 
in treating of antiseptic hygicnt. 

Hypoch!orite of Ume (CaCl,+6HgO),orcalcium 
chloride, which owes its properties to both oxygen 



and chlorine, does not so affeci microbes unless in 
treble the quantity (3 grammes to 30 litres). It is a 
white powder, with strong odor of chlorine, eagerly 
absorbs moisture, but is only partially soluble in water. 
The solution of the Codex (Iiquid calcium chloride) 
is jij. It is rare!y used e.tcept externally. Accord- 
ing to Cornil and Babes, a 5-per-cent. solution of this 
salt reqaires ten days to kil) bacteria, Gaseous 
chlorine must, then, be preferred to it, particuiarly for 
ihe disinfection of apartments. 

Chlorate of pofassium (KCIO,) is a white salt 
soluble in 17 parts of water at 15° C, and in 30 of 
glycerin, insoluble in alcohol and ether. It acts as 
an oxidizing agent upon organic matters on account 
of the three equivalents of oxygen which it contains, 
which also give it a great tendency to unite with 
hydrogen. It is employed in the ireatment of storaa- 
titesi it is eliminated in part by the salivary glands. 
Its toxic equiva!ent {the fatat dose for one kilogramme 
weight) is 16 centigratnmes of a y^ solution, while 
its antiseptic equivalent is insignificant. It acts on!y 
as a disinfectant. 

Chlorate d/ soiiium, soluble in 3 parts of water, 
appears to have the same properties as the above, but 
its toxic equivalent is much more /ecble. This is evi- 
dent when the salts of sodium are compared to the j 
salts of potassium, and is to be accoi 
fact that sodium is a much i 
than potassium of animal.^ 
the rule in ptants. 
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Hydr0ehloric acid (HC!) is the product of the 
direct union of chlorine and hydrogeo, which takes 
plače very readily, under the influence of diffused 
Jight, when a volume of chlorine and hydrogen are 
bronght together. It is a coloriess gas, of strong 
odor, pungent, irrespirable, and has great avidity for 
water, as is shown by the fumes which il produces in 
the air when it combines with vapor of water. 

Water dissolves, at 20° C, 464 times its own 
volume of this gas. It is this saturated soiution 
which constitutes the hydrochloric acid employed as 
a reagent in laboratories. The acid of commerce 
conlains only 36 to 37 per cent. of the gas. It pro- 
duces eschars upon the skin and mucous raembranes. 

This acid is strongly antiseptic (Miquel) in the 
dose of 2 to 3 grammes; the same mav be said of the 
other mineral acids, sulphuric, nitric, and phosphoric. 

The solution (z to 4 grammes per litre of water) 
is used for gargles and for a refrigerant beverage. 

Several drops of this acid added to solutions of 
corrosive sublimate or phenic acid iucrease their anti- 
septic properties (Lapiace). 

Fumigations of hydrochloric acid have been 
recommended, since the end of the last century, as 
disinfectants, by Gnyton-de-Morveau. 

The chlorides will be sludied with their metals, 
and the organic compounds of chlorine (chloral, 
chloroform) inthe foUovving chapter. 
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BROMINE. 

Bromine is a reddish-brown liquid, giving off red 
f umes when exposed to the air, the disagreeable odor 
of which resembles at once that of both iodine and 
chlorine. It is but slightljr soluble in water (3 per 
cent.), very soluble in alcohol and ether. 

It is an irritant caustic of almost instantaneous 
action; but as, on the one hand, its antiseptic equiva- 
lent is superior to that of iodine, and, on the other 
hand, it is easier to manage than chlorine, it should 
be preferred to those two bodies, whose general prop- 
erties it possesses; čare must be taken not to use it 
except in very dilute doses. 

Its antiseptic equivalent places it in the sixth 
rank after corrosive sublimate (Jalan de la Croix). 
A solution of j^^rs ^rrests the development of 
bacteria. It also prevents, in very weak doses, the 
action of soluble ferments (emulsin, ptyalin, diastase, 
etc), and it might be employed to advantage against 
the poisons of microbic origin which have the consti- 
tution of diastases. 

These antiseptic properties might suffice to re- 
store to popularity a medicament too much neglected 
to-day. Ozanam showed in 1869 its utility in dis- 
solving diphtheritic false-membranes (in solutions of 
ihif or ttjVtt)- ^^ ^^so employed fumigations of 
bromine water. More recently it has been used 
together with bromide of potassium, in equal parts 
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(air Of jirs °^ ^^^^ '" watery solution), for swabbing5 
and inhalations (Hiller). 

Bkomidf.s. — The bromides of potassium, iodtuin, 
stroftlium, have been used as less toxic saccedanea of 
brotnine. Bm these salts are much less antiseptic 
than the metalloid from which they are derived, and 
act onIy in strong doses (Miquel ranks them among 
the very feebly antiseptic subslances, while bromine is 
very strongly so). 

Dr. Feyraud (of Libourne) has used with success 
insufflations of pulverized bromide of potassium for 
diphtheritic angina. 

Bromal, bromoform, and brofnhydrate of quinine 
are organic compounds of bromine vchich will be 
studied in their proper places. 



lodine is solid at ordinary temperatures, fusible 
at no" C, and but slightly sojuble in vrater {nri[W ^^ 
10° C), but it is solubie in aicohol, chloroform, ben- 
zine, carbon bisulphide, ether. fatty bodies, g!ycerin, 
and vaselin. It combines with hydrogen only at red 
heat, but decomposes hydrogen sulphide by taking 
away its hydrogen. It is an irritating agent, caustic, 
colors the skin yellow, and produces local inflamnia- 
tions in contact with the mucous membranes. 

The tincture of iodine of the Codes consists of 
one part iodine to twelve of aicohol. It is well to 
remember that the tinctures of the foreign pharma- 
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copoeias are often much more concentrated, and 
consequently more active. The French tincture of 
iodine itself varies very greatly in this respect when 
it has been prepared for a long while and kept in 
badly stoppered flasks. The addition of a certain 
quantity of iodide of potassium permits dilution of 
the tincture with water without precipitation of the 
iodine. 

The action of iodine as a disinfectant waK in- 
dicated long ago by Boinet (1840). Later (1863), O. 
Rčveil showed that it would neutralize the action of 
viruses and venoms (in soIutions of 5 per 100); Wer- 
nitz (1880), that it has the same effect on solublc 
ferments (in solutions varying from fu^ir to fihsn)* 
According to Jalan de la Croix, a solution of 4)1, 
sterilize^ ali the spores of bacteria. Royer and 
Davaine have shown the power of the tinctun; of 
iodine on the virus of glanders and on that of charbon 
(solution of TiiAm^)- 

Iodine may be used internally in doKeH of one to 
five centigrammes per day. As a gargle or collutor- 
ium, a mizture of tincture of iodine and glyccrin with 
a little iodide of i>otassium is often used. In empy- 
ema and hydrocele, after having withdrawn the li^uid 
by tapping, the surgeon injects an aqueouH f^Aniton 
of iodine and iodide of potassium. 

The iodides of potassium, of »odi um, of htroutUim, 
ttc.^ have a very weak antiseptic \>f}yi/ttr^ whj|f: thf: bin- 
iodide of mcrcury, the uAult of sihtr, and thn iodid^r 
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'ery strongly antiseptic (Miquel). 
The first two occupy even the first and second plače 
in the table given by Miquel. They are antiseptic 
in quantities respectively of 25 and 30 milligrammes 
to a litre of beef bouillon exposed to the contagion of 
microbes of the air, while bichloride of niercury is 
antiseptic onlyin quantitiesof 70 milligrammes to the 
litre. The iodide of sulphur has been used by Galtier 
for chronic glanders. 

The erainently antiseptic properties of chlorine, 
bromine, iodine (mono-atomic metalloids), and of 
compounds formed by iheir union with the noble 
metals or the earthy-alkaline metals (cadmium be- 
longs to the same group as zine), may be esplained by 
their cbeniical properties. It is known that the chlo- 
tides are powerfiil osidizers of organic matters — a 
property which they owe to their great affinity for 
hydrogen, wbich always enters into the composition 
of these latter. The iodides and bromides have 
analogous properties: in prešerne of an oxidisable body 
lhey Split up, and act al once hy the tmtalloid and by tke 
metal, set at liberty in the nascent state, which enter 
into their composition; it is this which esplains why 
the iodides of mercury, silver, and cadmium are much 
more antiseptic than those of potassium, sodium, etc. 
The first are easily decomposed in the orgaaism, 
while the last are found* unaltered in the urine. 
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However this may be, when use is made of these 
very active bodies il rausc always be remembere^ 
that their action is ejterted on the cells of our organs 
as weli as on microbes, and that consequently they 
ought not to be used except in very weak doses and 
in a very dilute form. 

fluorine; hvdrofluoric acid. 

Fluorine is a raetalloid belonging to the same 
group as the precedi ng, and presenting similar prop- 
crties, but difficult to isolate, and known only by 
its salts— which resemble the chlorides, and from 
which it has been possible to isolate the acid. 

Hydri>fluork acid {obtained from fluor spar or 
Jluoride a/ caldum) is a colorless liquid, mobile, boils 
at 15" C; tbe fumes are very corrosive, producing 
blisters on the skin followed by very painfu! ivounds. 
It is used in the arts only, in very dilute solutions. 

The esperiments conducted by MM. Dujardiii- 
Beaumetz, Hayem, Thompson, Chevy, have proved, 
conirarily to the afiimiations of M. Grancher, that 
hydrofluonc acid is a powerful antiseptic, meriting a 
plače near biniodide of raercury. In the proportion of 
about 1:20000 it wil! kili the bacillus of tuberculosls 
(H. Martin). 

Hydrofluoric acid, mixed with atmospheric air (i 
to 200), has been recommended by M. Seiler as an in- 
halant in pulmonary tuberculosis. It acts by arresting 
the development of bacilli {Trudeau). 
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oxygen; ozone; air. 

With oxygei% we take up the second group of 
metalloids, which includes suiphur, selenium. and tel- 
lurium — bodies not mono-atomic like the preceding, 
but diatomic with respect to hydrogen. They do not 
combine with it volume by volume, like chlorine and 
iodine; but one volume of oxygen, lor instance, com- 
bines with twovolum€S of hydrogen, and the whole is 
condensed to two volumes instead of three. Bul this 
combination is effected with some difficulty, for two 
volumes of hydrogen and one of oxygen brought 
together will not combine to make water excepl 
under the influence of the electric spark or an eJe- 
vated temperature (by the selting on fire of the 
hydrogen). The metalloids of this group have. then, 
much less affinity than the preceding for hydrogen, 
which explains their feebler antiseptic power, 

Oxygen, the active component of atmospheric air, 
is an antiseptic of greaC imporCance. 

Pasteur has shown that microbes, notably that of 
fowl cholera, lose their virulence under the influence 
of the oxygen of the air; cultures dating from fifteen 
days, on& month, two monchs, eight months, ten 
months, lose progressively their toxic power. Koch 
admits also that the action of the air and the desicca- 
tion of the germs effect, at the end of a certain time, 
the natural extinction of an epidemic. Finally, the 
esperiments of P, Bert and M. Regnaud have shown 
that oxygen kills bacleria, but only at high pressure. 
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The therapeutic applications based on these 
notions are numerous. The sojourn of the tuber- 
culous in the country or in elevated localities where 
the air is renewed often; the treatment by open 
windaws night and day, in ali seasons (Debove); 
aerotherapy bycompressed aircharged with antiseptic 
substances (creasote, guaiacol, terpinol, etc.) ; ali these 
therapeutic processes have for their end to apply the 
action, at once antiseptic and stimulant, of air — that is 
to say, of oxygen. 

The manufacture of oxygen in portable appara- 
tus, for medical and other purposes, is to-day assured, 
and the profession can easily be provided with large 
enough quantities for ali therapeutic ušes. It is kept 
in store in compressed form, and when the physician 
desires to administer it it is decompressed in order to 
be mixed with atmospheric air and the various anti- 
septic vapors. Oxygen is too excitant a remedy 
to be used pure. Compressed air — that is, mitigated 
oxygen — charged with certain medicinal vapors, is 
set free in hermetically closed rooms or bell-shaped 
receptacles. Here the patients are made to stay from 
one to two hours or more, while the medical attend- 
ant slowly compresses or decompresses the gaseous 
mixture which they breathe. This aer other apy is 
employed in tuberculosis, whooping-cough, chronic 
bronchitis, etc. 

Oo^genized ivater or binoxide of hydrogen (HjOj) 
is a definite chemical compound *which must not be 
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confounded with the oxygenized water ordinarily sold 
in syphons; the latter is nolhing but oxygen mixed 
with ordinary waler at high pressure, like carbonic 
acid in Se!tzerwater. Both, however, may be used for 
the same purposes. The chemical Dxygenized water 
(HjOj) is a ten-volume solution, diluted with the 
same quantity of pure water to render it non-irritant. 
According to the researches of M. Desmouiins,* this 
is but a middling antiseptic. In reality it acts pri- 
marily as a disinfectant in oxidizing organic matter& 
by the setting free of the oxygen which it contains. 

Ozone is an allotropic modification of gaseous 
oxygen, obtained under the iniliience of the electric 
spark. Its properties closely resemble those of oxy- 
genized water; but instead of being administered by 
mouth, as is most convenient with oxygenized water, 
it is adapted to direct application to the lungs by 
inhalation. It is generally admitted that ozotie is 
condensed oxygen (Oj), but it is hardly known ex- 
cept in the form of ozonized oxygen — that is, mixed 
with an excess of oxygen. 

Ozone possesses the property of oxidizing, at ihe 
ordinary temperature, bodies upon which oxygen 
itself has no effect; this it is which has given ozone its 
reputation as an antiseptic. Apparatus specially de- 
signed to produce ozone have recently been con- 
structed, for the purpose of enabling patients to 
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breathe ozonized air or oxygen, which acts at once as 
eusthenic and antiseptic. 

SULPHUR. 

Sulphur is one, of the most common metalloids 
in nature, and is to be found both pure and in com- 
bination. In medicine it is principally used under 
the form of flowers of sulphur^ f reed f rom impurities, 
and employed as a pomade in diseases of the skin. 
It destroys the lower organisms (fungi, parasites, 
acari, etc). It is rarely used internally as an anti- 
septic. 

Hjdrogen sulphide^ or sulphuretted hydrogen 
(H J S), also exists in nature, notably in sulphur waters. 
It is produced by the putrefaction of organic matters, 
and traces of it are found in atmospheric air. It is the 
major constituent of the toxic gases of cesspools and 
privies. Jt is easily absorbed, not only by the lungs, 
but also by the skin and mucous membranes. The 
sulphur waters have been recommended in the treat- 
ment of tuberculosis and of chronic bronchitis. 

The alkaline sulphides are classed by Miquel 
among the substances strongly antiseptic. 

Calcium sulphide has been used internally with 
success in the treatment of diphtheritic anginas (one 
to ten centigrammes and oiore, in fractional doses). 
In the stomach it is probably decomposed, setting 
free bydrogeQ solph ^^^ breath of patients to 

whom it is a4illNM ' ^ of rotttn eggs; 
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and it is ihe sulphuretted hydrogeii thus set free 
which gives thiis salt its antiseptic properties. It is 
used externally as ar antipsoric, 

Sulphurous acid (SO,) is a gas produced by the 
combustion of sulphur in the air. It is an energetic 
antiseptic — Jalan de la Croix gives it the fourth plače, 
after corrosive sublimate and chlorine— but it de- 
stroys only tiie bacteria which are on the surface of 
objects; it has no effect when the parasites are not 
esposed. Diffused through the air of a room in the 
proportion of i per loo, this gas will disinfect the 
walls, but the spores are not destroyed (Cornil and 
Babes). 

Sulphurie acid (SOj), which is found in commerce 
only in the form of Nordhausen's sulphuric acid 
(SO,-|~H,SO,), or oil of vitriol, shares the properties 
of sulphurous acid, from which it is derived. Miquel 
classes it among the stroncij/ antiseptic bodies. But 
its avidity for water, whicb is probably one of the 
principa! causes of its germicidal action, raakes it 
very difficult to manage. It is very caustic, taking 
away from organic substances both o!tygen and 
hydrogen in the proportions necessary to form water; 
it disorganizes and ulcerates the skin and mucous 
membranes. It must only be used internal!y in a 
State of great dilution. 

Nearly ali the sulfhaUs have tnarked antiseptic 
properties. Copper sulphate occupies the first place; 
its eqaivatent is yo centigramoies per litre, an equiva- 
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lent superior even to that of its acid, and Miquel 
classes it among the substances very strongly antisep- 
tic. Then comes nickel sulphate, strongly antiseptic 
(equivalent, 2.50 grammes). The sulphates of strych- 
nine, of iron (moderately antiseptic), and of ammonia, 
and the hyposulphite of soda (very weakly antiseptic) 
act only in very much stronger doses. 

Selenium and Tellurium, as well as their com- 
pounds, have no use in medicine. 

NITROGEN. 

Nitrogen, phosphorus, arsenic, antimony, and 
bismuth form a third group of metalloids possessing 
similar properties: ali are triatomic, combining with 
three atoms of hydrogen or of chlorine. 

Nitrogen gas mixed with oxygen in atmospheric 
air appears to serve only as a diluent. In its purity 
it is irrespirable, but this is simply because of the 
lack of oxygen, for it is not toxic. Attempts have 
been made of late to utilize it in therapeutics, 
although its physiological action is not well known. 
Nor is its action on pathogenic microbes any better 
known:* on the aerobic it acts by deprivation or 
diminution of oxygen; it has no effect upon the anae- 
robic. It is well to remember that nitrogen exists in 
a State of combination more or less complex in most 
of the tissues and liquids of the organism. 

* We shall see later that the presence of nitrogen in an 
organic combination lowers (otl 
tiseptic power. 
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Nitrogen has been used for inhalations in febrile 
diesases to diminish the organic exchanges and conse- 
quently the temperature (Valeniuela, of Madrid). 
Nitrogenized waters, natural or artificial, have been 
administered in sprays for the same end, in Oermany 
and Spain. No definite results have been obtained. 

Nitrk acii/ (HNOg) is liquid, giving off white 
funies in the air. It is a very power[ul oxidiz- 
ing agent and a canstic which decomposes organic 
matters, coloring them yelIow. As an antiseptic it 
has the same eqiiivalent as the other acids, and does 
not offer any advantage over sulphuric acid. Like 
the lattcr, it must only be employed in very dilute 
form internally, unless the physician desires to avail 
himself of ils local caustic action, as in endometritia, 
where the indication is to destroy a dlseased mucosa. 

The nilralts used in medicine are, first, nitrate of 
silver, which may be considered as one of the most 
powerful antiseptics known (it occupies the fifth plače 
in the table of Miquel; its antiseptic equivalent is 
o.oS gramme, being nearly equal to ihat of bichloride 
of mercury). In contact wilh organic matters, silver 
nitrate is decomposed into metallic silver, nitric acid, 
and oxygen, ;'. e., three more or less antiseptic bodies; 
this it is which explainsits powerful action. But this 
action can hardly be utilized except externally; inter- 
nally it is a violent poison even in small doses (the 
physician should never exceed doses of one to five 
centigrammes).- — Acid nitrate of mercury is employed 
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as a caustic externany.— Bismuth nitrate owes its 
properties to the metalloid from which it is formed, 
and wil! be discussed further on.— Potassium nitrate 
(or nitre), and the' other alkaline nitrates, appear to 
be without antiseptic properties. 

Gaseous ammonia (NHj) is classed by Miquel 
among the substances strongly antiseptic (equivalent, 
1.40 grammes), 

pM0SPHORt:a. 

Phosphorus, as is well known, exists in two allo- 
tropic States: the white, or ordinary, and the red 
phosphorus. The latter is not toxic, buC the first is a 
violent poisoii. This essential difference is due to 
the ready solubility and oxidation of the white phos- 
phorus as compared with the red. Phosphorus, in 
the metalloid state, has not been used as an antisep- 
tic. As lox pAosphoric acid, it has the same general 
properties as the other acids, but is little used. 
Phosphorus exists in the organism in the state of 
alkaline phosphates. 

The phosphate of copper is the on!y phosphate 
that has been used as an antiseptic in tuberculosis 
(Luton, of Rheims). 

The phosphates and hypophosphites of calcium 
act only as eusthenics (tonics and reconstituents). 



Arsenic and its sajts have properties which re- 
semble those of phosphorus. When arsenic is em- 
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ployed internally, as in interinittent fevers, it is prob- 
ahle that it acts as a eusthenic (by modifying the cir- 
culation), and not as an antiseptic after the manner of 
the salts of quinine, Warrikoff, of Dorpat {1S83), has 
noted ihat arsenious acid does not destroy bacteria. 
Vet Miquel ranks arsenious acid (antiseptic equiva- 
lent, 6 grammes [!]) among the substances " moder- 
ately antiseptic."* In this dose arsenious acid wouId 
be a violent poison for man, since doses of ten miUi- 
grammes per day cannot be exceeded without danger. 

ANTIMONV. 

From a chemical point of view, antimQny raucli 
resembles arsenic. This metalloid, which had such a 
great reputation in antiquity, in the Middle Ages, and 
even in the first half of this century, is to-day nearly 
abandoned. Tartar emetic (double tartrate of anti- 
mony and potassium) is used now only as an emetic 
or emeto-cathartic. This is not the plače to speak of 
the "contra-stimulant " or antiphlogistic action of 
this salt. It does not appear to have microbicide 
properties, while its action upon the organism is very 
energetic and ought to be careful!y watched. The 
same is also true of kernies (a mixture of oxide and 
sulphide of antimony) and of lohite oxide of antiinony. 

BISMUTH. 

Bisrouth, although belonging to the same group 
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E preceding, differs in several points, and forms a 
little group by itself. Its combinations with oxygen 
ally it closely to the metals. Its salts have very dif- 
ferent properties, and several are actually much used 
in antiseptic therapeulics. 

Bismuth was employed formerly only in the form 
of the nitrate or subnitrate, which is very slightly toxic, 
being insoluble in water and very slighlly soliible in 
the stomach, while the soluble salts (citrates, tartrates) 
are toxic and produce letanic paroxysms (conlrac- 
tures, arrest of respiration and of the heart). The 
subnitrate, resisting solution in the alimentary canal, 
exerts a purely physical action as an absotbent of 
iiquids and gases. It acts in the same manner upon 
superficial wounds. It is, therefore, only an indirect 
antiseptic. 

The salicylate of bismuth will be studied with the 
other compounds belonging to organic chemistry. 
Note, for the present, that it is insoluble, or slightly 
soluble, like the nitrate. 



Boron, carbon, silicium, and stannum form the 
iast group of triatomic or tetratomic metalloids. Stan- 
num, by its characters, forms the transition from 
metalloids to metals. 

Boron is found in nature in the state of boric 
add or of borax, nDtably in the lakes of Tuscany and 
in a greai number of mineral springs. Boric acid and 
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' ~borax have boih been used for many years in medi- 
■cine. 

Boric acid is solid, cryBtalIizable in transparent 
colorless plates, soluble in cold water {i to 25), much 
more soluble in warm water; soluble in five parts of 
glvcerin and in sixteen parts of alcohol at 90° C. It 
IS but slightly toxic — 25 grammes was on one occa- 
sion. swallowed by a sick person without poisonous 
effects. 

The antiseptic power of boric acid is really ex- 
tremely weak; Miquel ranks it among the substances 
mua'?^«/^/*' antiseptic {equivalent, 7,5ogrammes); butits 
Iherapeutic value is greatly eohanced by its extreme 
innocuousness. It is much used, either alone or as- 
sociated with other more powerful antiseptics. 

Boric acid prevenrs fermentation aud pulrefac- 
tions; it retards the development of bacteria williout 
killing them. In the form of powder it is more active 
than in solution, though a saturated solution of 3-J5 is 
suf&cient to arrest the harmful action of pathogenic 
microbes. 

To obtain concentraled solutions of boric acid 
(solutions exceeding 4 per cent.), magnesia or the 
-carbonate of magnesia is added. M. Puaui iudicates 
the following formula: 

Waier rooo 

Mix and gently warm. 
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This solution, which is of specific gravity 1.044, 
of acid reaction, is stable, and contains 100 grammes 
of boric acid to the litre, /. ^., is more than double the 
strength of the ordinary solution. 

It is possible to prepare a solution of even 
greater strength — of 20 per cent. — and of a specific 
gravity equaling 1.088, by means of the following 
combination: 

Boric acid 200 

Magnesium carbonate 35 

Water 1000 

But a stili better result may be obtained by using 
the tetraborate of sodium recently introduced into 
therapeutics by Jaenicke. This salt dissolves in cold 
water in the proportion of 16 per 100, and in warm 
water in almost any proportion (50 and 60 per 100). 

BoraXy or borate of sodium^ is soluble in twerity- 
two parts of water, two of glycerin, and is insoluble 
in alcohol. Its antiputrid properties have long been 
known (Jacquez, 1856). Dumas (in 1872) showed 
that Solutions of this salt will arrest alcoholic and 
diastatic fermentations, etc, and the digestion of 
fibrin by pepsin. 

Borax is a weaker antiseptic than boric acid. 
Miquel classes it among the substances weakly anti- 
septic, and gives it an equivalent of 70 grammes, 
which indicates that it is four or five times less anti- 
septic than its acid. It *'^e germs torpid, but 
does not destro7 tlM^j 'ne their activ- 
it7 when thej »i|||^| dium. 



CARBON AND CARBONIC ACID, 

Carbon is used in therapetiCics in the form of 
charcoal only. A great number of bodies (pheDols, 
etc.) are cJtiracted from coal or fossilized carbon; and 
their study. like that of the greater number of car- 
bon compounds, belongs to organic chemistry. 

Carhonic acid gas, which is always presenl in at- 
mospheric air, as a producc of animal respiration, 
does not accumulate there, owing to plants which de- 
compose it, fixing the carbon in their tissues and set- 
ting free the oxygen in the air. This gas is irrespir- 
able, and, in proportions of lo or 20 per cent., ren- 
ders a confined atmosphere deleterious far man and 
animals. 

Attempts have been made to utilize carbonic 
acid in therapeutics, and it has even becn tried in 
pulmonary tuberculosis! None of the well-known 
physiolpgicaI effects of this gas appear to belong to 
the domain of antisepsis. — Reraember that certain 
anaerobic raicrobes (butyric and septic vibrios of 
Pasteur) live in pure carbonic acid, in nitrogen or 
hydrDgen, and are killed by oxygen. 

Liborius has drawn up a table of the principal 
bacteria in the order of their greater or less afiinity 
for oxygen;* but there are inany which live as well 
without air as in the air; snch are those of pneumonia, 

•Cornil and Babes, "Les Bacteries," 3d ediL, vo\. i. 
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what we thus far know does not seem favorable to 
the employment of carbonic arid as an antiseptic. 

Carbon protoxide must not be confounded with 
carbonic acid; it is much more deleterious than the 
latter, for it combines with the hsenioglobin of the 
blood-corpuscles, destroying it and rendering it unfit 
for hiEmatosis. This toxic gas is formed wheii car- 
bon is burned at a high temperature in the presence 
of a quantity of oxygen insufticient to transform it 
into carbonic acid, or when the latter is decomposed 
by faodies capable of taking away its oxygen. A dog 
will die in air containing g^ of its volume of this gas, 
and a man would be poisoned, especially during 
sleep, by a much smaller dose. It has been used as a 
local ansesthetic. 

The sulphide of carbon will be studied with the 
organic compounds of carbon. 

Silicium and Stannum, and aiso their salts, are 
without use in antiseptic therapeutics. 



METALS. 
The metals are moooatomic or diatomic, with 
the except!on of gold, which is atonce mono- and tri- 
atomic, and platinum, which is di- and tetraatomic 
They are divided into groups in the following man- 
ner : 






First group. — Potassium, Sodium, Rubidium, I.ith- 



Second group.—A. m m o n i u m . 

TAiriž group.—SllvcT (always monoatomic). 

The following are diatomic : 

Fourth group. — -Barium, Strontium, Calcium. 

Fiflk gr<mp.—^\'^mh^j.a^ (lead). 

Sixth group. — Magnesium, Zine, Cadmium. 

Sevenlh group. — Copper, Mercury. 

Eighth group. — Iron, Chromium, Manganese, 
Nickel, Cobalt. 

Ninth group. — Aluniinium. 

Tenth group. ~Go\A {mono- and tri-atomic). 

Elcventh groitp. — Platinum, Ostnium (di- and tetra- 
atomic). 

This table shows that the atomicity bas not a 
capital importance from an antiseptic point of view, 
at least when metals and their inorganic salls are 
concerned, since powerful monoatomic antiseptics 
esist, as ailver; others are diatomic, as mercury; 
others stili, triatomic, as gold; or tetratoniic, as 
platinum. 

potassium; sodium. 

These two metals exist in the organism in the 
form of potash, soda, and combinations with chlorine. 
The salts of soda predominaCe; but, as our food 
(meat, bread, etc.) contains salts of potassium in 
greatest quantity, we need additions of common salC 
(sodium chloride) to preserve the physiological 
balance. 




— 51 — 

The salts of potassium are, moreover, toxic in 
doses in which the salts of sodium produce no harm- 
ful effects or are merely purgative. Thus, 8 grammes 
of potassium sulphate produce the same purgative 
effect as 30 grammes of sodium sulphate; in the latter 
dose, potassium sulphate would be toxic. According 
to Miquel, potassium iodide, potassium bromide, and 
sodium chloride have but a very weak action on bac- 
teria, as the enormous doses which must be employed 
indicate (antiseptic equivalents, 140, 240, and 165 
grammes). 

Potassium cyanide, which is strongly toxic and 
strongly antiseptic, owes its properties to hydrocyanic 
acid. Likewise the bichromate (K|CrjO,), the per- 
manganate (K.2MnO^) and the chlorate of potassium 
(KCIO3), which are more or less strongly antiseptic, 
owe this property, as has already been said, to the 
large proportion of oxygen which they contain and 
which they easily yield to organic matters. 

Potash and soda are caustic; the first enters into 
the composition of Viet\na paste. The sulphides of 
potassium and sodium act in the same manner as 
hydrogen sulphide, and are toxic in larger doses than 
a few centigrammes. The base, however, has no 
effect on their antiseptic action. 

These considerations are sufficient to show that 
the salts of potassium and of aodium are, with the ex- 
ccption of the bichror Hc permanganate 

(oxidizing agents ac 'afectants), 

poor antiseptics. 
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ind Rubidium furnish no antiseptic com- 

AMMONIUM- 



Lithiu 
pound. 



Ammonia gas (NH,) is considered by chemists 
as the hydrate of a metal (NH^) designated by the 
name of ammonitim. The ammoniacal salls have in- 
deed much resemblance to those of the alkaline 
metals, and we may at once conclude that they are 
feebiv antiseptic. This is what direct experience 
shows. 

The gas ammonia, which is a very violent irri- 
tant poison to the organism, is of itself strongly anti- 
septic. But in the formof solution (HquorammoniEe), 
this base acts as a caustic and can hardlybe used ex- 
cept to cauterize venomous wounds. 

Ammoniiim chloride (sal ammoniac) is onIy feebiy 
antiseptic, in the enormous dose of its grarames. 

SILVER (AEGENTUm). 

Silver is the only monoatomic metal which is a 
good antiseptic. It acts upon microbes, even in the 
metallic state, despite its relative una!terability. IC 
has heen stated that the lower vegetable organisms 
cannot grow in a silver vessel (Cornil and Babes). 
The silver salts are toxic when given internally in 
larger doses than ten to twenty centigrammes. 

lodide of silver is, as has already been said, a 
powerfiil antiseptic, coming immediately after the 
biniodide of raercury in the table of Miqnel. Its anti- 
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septic equivalent is 30 centigrammes, but it is not much 
used — the biniodide of mercury being generally pre- 
ferred. 

Nitrate of silver is the šole compound of this 
metal vvhich is used in medicine. It is a powerful 
antiseptic, occupying the fifch plače in the list of 
Miquel (equivalent, 8 decigranimes). 

This crystallLzed salt is soluble in wa[er, glycenn, 
and alcohol. It is chiefly used externany, notably in 
the treatment of ophthalmias of microbe origin, The 
relative innocuousness of this remedy when used, and 
the ease with which ils action may be limited by 
neutralizing al! excess of the salt with a solution of 
sodium chloride {which produces an insoluble chlor- 
ide of silver), renders it of great practica! utility, 
especially when a rapid action (which may be repeated 
as often as necessary) is desired. Nitrate of silver 
may be melted and run into moulds; in the form of 
a penci! or crayon it is used as a caustic. 

calcium; barium; 



These three dialomic metals, closely related by 
the nature of their salts, present great differences in 
respect to their action on the organism. The salts of 
barium are very poisonous, while those of calcium 
and of strontium are not more so than the salts of the 
alkaline metals. 

We know ihat the salts of calcium are present in 
the organism (muscles, blood, bones) and in the 
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greater part o( our foods (meat, bread, etc). It may 
be concluded that these salts are not antiseptic, and 
experience indeed shows that cahium chlori/k, in spite 
of the preseoce of chlorine, is a weak antiseptic 
(equivalent, 40 grammes, according to Miquel). 

Lime-waitr, which is employed in medicine, is 
alkaline, and, according to what we know of the action 
of aikalies, cannot be considered as an antiseptic. It 
acts only upoii the lower fungi which, hke the thrush 
plant {Oidium albUans), tKrive in an acid medium. 

We have already spoken of calcium sulphide, 
which acts, as do ali the sulphides, by setting frcc 
hydrogen sulphide. 

The acid iodate of calcium has been found to be 
an energetic antiseptic, not surpassed by anything but 
corrosive subltmate; it is at the same tirne harmless 
when taken internally (Klein). 

The iodide and the bromide of itrontium have been 
used, during the past few years, for the same pur- 
poses as the corresponding salts of potassium. 

According to what we know of the toxic action 
of the salts of barium, one might be surprised to see 
chhride of barium classed among the weak antisep- 
tics (Miquel) with an equivalent inferior even to 
the chloride or hypochlorite of calcium, The re- 
searches of M. Charles Richet confirm this surmise. 
Baryta is, however, caustic, but does not offer any 
advantage over potash. It has been knowD for a long 
tirne that the salts of barium arrest the germinalion 
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of seeds (De Candoile). It would appear that they 
do not act escept in very large doses upon the lower 
vegetal organisms of the group of bacteria. The 
iodide and the chloride of barium have been em- 
ployed externally with success, as anti-scrofulous 
medicaments. 

To sum up, the salts of barium are believed to 
act upon the organism as paralyzers of the heart, and 
muscular stimulants, but not as antiseptics {Boehm). 



The salts of lead are toxic to man, and seem to 
have been studied but little from the point of view of 
their action upon microbes. 

The iodide of lead, used externally (for scrofulous 
and syphilitic swellings), probably acts chiefly by the 
iodine which it contains. 

Lead carbonate, in solution in oil, has been recom- 
mended by English physicians as a good topical 
agent in erysipelas. It acts probably as the other 
preparations of lead (acetate, binoxide, tannate), as a 
siccative and an astringent, and its action on microbes 
consists in depriving them of the water which they 
require. 

magnesium; zinc; cadmium. 

Magnesium esists in the organism with lime in 
the State of a phosphate; it is found aiso in the 
greater part of our foods. Hence the salts of magne- 
sium are neither toxic nor antiseptic. 




k 
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not so with Zine and ics saits. Afler liier- 
cury, gold, platinuin, silver, zine is, of aH the cominon 
metals, the one which holds the first plače in anti- 
sepsis— even before copper (Richet). The salts of 
zine are poisonous in doses exceeding one gramme. 
It is well known that zine vessels are unfit for cook- 
ing purposes, as water, wine, milk, and oil attack 
this metal. 

Zine cMoridt is considcred as strongly antiseptic, 
but it probably owes its germicidal properties in a 
great measure to the chlorine it contains {equivalent, 
1.6 grarames, according to Miquel). It is soluble in 
water and alcohol {Jiurneft's solution used in Eng- 
land). Being inodorous and com parati vely cheap, it 
is used to disinfect hospital wards (solution 1:50), the 
holds of vessels, sewers, and water-closets (1:100). 
In medicine it is seldom used except externally as a 
canstic; solutions of i, 5, S and 10 per cent. have been 
used as a dressing for ill-conditioned wounds and 
fistul as. 

Ztnc sulphate is also a good antiseptic (Jalan de 
la Croix) — inferior, however, to copper sulphate, but 
less caustic. It is employed in vaginal injectiong 
(Ricord) and in collyria. 

Zine sulpAite, recommended by Henston and 
Tichborne, is a non-toxic and non-irritant antiseptic. 
An antiseptic gauze is prepared by saturating the 
material witii this salt, and keeps a long tirne with- 
out alteration. 
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Zine ioditU, a very active compound, little used 
inlernally on account of ils emeticandtoxic action, is 
employed externally asa pomade. 

Zine oxide, mixed with corrosive sublimate (60 
grammes to 6 decigrammes of the latter), is a good 
antiseptic, resembling in its properties iodoform (Ben- 
jamin). The oxide must be heaied to aoo" and, after 
cooling, mixed with corrosive sublimate. 

The salts of Cadmium appear to have a toxicity and 
properties sirailar to those of the salts of zine. 

The iodide of cadmium is very strongly antiseptic 
(equivalent, 50 cenligrammes, according to Miquel). 
It has been used in ointment. 

Cadmium sulphate has been used in the plače of 
zine sulphate for collyria and in injections for bien- 
norrhagia; its use appears to present advantages, at 
least in acute cases. 

Copper; mercurv. 

The salts of Coppčr are very poisonous, and are 
at the same time energeiic aniiseptics. Copper chlor- 
ide (CuClg+2H,0) and copper sulphate are very 
strongiy antiseptic {Miquel), wilh equivalents of 70 
and 90 centigrammes. 

The acetate and the phospkate of coppe 
nasceot state have been rccommended b'" 
tubcrculosis. The acetate of copper 
used as an escharolic to destroy rebellii 
and vegetations of syphilitic orlgin. 
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Copper stdphatc is more comnionly used in solu- 
tion, for external use, as an antiseptic or disinfect- 
ant, notablj- in discharges of uterine origin (Char- 
pentier). The one-per-cent. solution is used for this 
purpose. It has the advantage of being less expen- 
sive and less dangerous than the soIutions of corro- 
sive sublimate. 

Mercurji a.aA its salts are the most energetic anti- 
septics known, but they are at the same time the most 
toxic. We must distinguish, however, between the 
insoluble and the soluble salts; the bichioride (corro 
sive sublimate), which is soluble, is toxic in doses of 
5 to 10 centigrammes, while the proCochloride (calo- 
mel) is simply purgative in doses ten times greater — 
we should not forget, however, that in the presence 
of the chlorides of the gastric juice it may be trans- 
formed partially, aad more or less rapidly, into the 
bichioride, 

According to Miquel, the biniodide of mercury is 
the most powerful antiseptic known (equivalent, 25. 
centigrammes). The bichioride (corrosive sublimate) 
has only the fourth plače (equivalent, 7 centi- 
grammes). 

Metallic mercury maybe used, chiefly externall)r,. 
in the form of extinct mercury, that is to say, mixed 
with a fatty body {lard, vaselin, or lanolin). The 
"resolutive" or antisyphilitic action formerlv at- 
tributed to this topical agent must now be considered 
as an antiseptic action. A slight qua^^ity of the 
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metal, which exists in a minutely divided state in 
mercurial pomade or Neapolitan ointment^ is absorbed 
through the skin in inunctions. This ointment acts 
as an antiseptic in peritonitis, blennorrhagic orchitis^ 
meningitis, lymphangitis, and iocal phlegmons, The 
absorption of the metal by the skin is proved by the 
characteristic salivation and by symptoms of poison- 
ing which are sometimes very grave. Gubler and 
Merget think that in these circumstances the vapors 
of a metal which volatilizes at the ordinary tempera- 
ture of the air may be absorbed by the digestive and 
pulmonary passages in considerable quantities, espe- 
cially when the temperature of the human body 
reaches or exceeds 39 and 40 C, as is often the čase 
with patients suffering from peritonitis or similar 
affections. 

The bichloride (HgClg), or corrosive sublimate^ is,, 
of ali the salts of mercury, the most commonly used 
as an antiseptic. At ordinary temperatures it re- 
quires fifteen parts of water or fourteen of glycerin to- 
dissolve one of this salt, but in alcohol and ether it is- 
much more readily soluble (1:4). 

It will not do to use ordinary water to dissolve 
this salt, for the lime contained in the water would 
cause a more less abundant precipitation. If distilled 
water is not used, the tendency to precipitation may 
be counteracted by the addition of common salt. 

Vicario and Deschamps have recommended, as- 
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equivalent to the Liguor Van Sinieten, the £oiiowing 
so!ution; 

Corrosive sublimate i 

Sodium chloride l 

Ordinarjr water looo 

Van Swieten's solution (French Codex) consists 
of one gramme of corrosive sublimate dissolved in 
one litre of water. It is in great favor among the 
physicians of France, being emp!oyed externallj' as 
an antiseptic and for injections into the vagina, 
uterus, etc. It may be dangerous in some cases to 
employ this preparation in full strength. The Acad- 
emy of Medicine, in accordance with the report of 
Dr. Budin, has authorized midwives to use a solution 
of corrosive sublimate somewhat ^eaker than the 
liqiior of Van Swieten. 

Mercurial antiseptic is sold by the pharma- 
cists in the form of powder, in iittle packages made 
according to the following formula: 

Bichloride of mercury 0.250 

Tartaricacid i.ooo 

BotdeauK red O.OOI 



Each package contains enough for one quart of 
water. The red color (Bordeaux red) is designed to 
attract attention and to prevent any mistake that 
might result in poisoning. 

A sublimate vaselin, 1:4000, is used forlubricat- 
ing the hands and instrumcnts. 
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Laplace was the first to show (in 1887) that the 
addition of ji^^jf of hydrochloric or tartaric acid to a 
solution of corrosive sublimate considerably augments 
its antiseptic power, by preventing the mercurial salt 
from forming an insoluble albuminate with the albu- 
minoid matters of the tissues of the organism. 

Corrosive sublimate, even in such minute quanti- 
ties as 1:20000, destroys fully developed bacteria. 
Some bacteria are more susceptible to its action than 
others. 

Protochloride of mercury, mercurous chloride, or 
calomel (Hg^Cl,), is insoluble in water, and this is 
why we are able to administer it in much larger doses 
than bichloride. In presence of hydrochloric acid 
and of alkaline chlorides, it splits up into mercury 
and bichloride, especially when organic matters are 
present. Its action, then, resembles that of the solu- 
ble mercuric compounds from the point of view of 
toxicity and antisepsis. The English physicians em- 
ploy it frequently in diseases of children, for enter- 
itis, meningitis, etc. It is also employed externally 
in the form of ointment. 

The black oxide of mercury (mercurous oxide) is 
the basis of the " black wash," made by adding a 
drachm of calomel to a pint of lime-water. 

The mercuric oxide or binoxide^ in more general 
use, is red, and forms the basis of collyria and 
pomades for venereal ulcers and diseases of the eyes. 
It is the basis of the " yellow wash." 
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The acid nitrate of inercury (mercuric azotate), in 
solutibn with an excess of nitric acid, is empioyed as 
a caustic for syphilitic ulcers. 

Mercurotis iodide (Hg^Ig) is green, insoluble in 
water; it is a favorite aiitisyphiiitic remedy, and is 
given internal!y in doses of from % la i grain. 

Mercuric iodide (Hgl,) or the biniodide of mer- 
cury, is a much more active compound. It is a red 
powder, slightly soluble in water (one grain to the 
quart) and soluble in alcohol and ether. This is the 
most powerful of antiseptics thus far experimented 
with (eqiiivalent, 25 mi Uigram mes [MiguelJ). Ac- 
cording to Pinard, who has employed it in puerperal 
affections in plače of corrosive subUmate, it gives bet- 
ter results than the latter, " The biniodide, eminently 
antiseptic, is less toxic in equal weights than the 
bichloride," says Bouchard. Pinard ušes a soiution 
of I to 4000, which corresponds as to to>:icity to the 
soiution of subliraate which the Academy thinks safe 
to put into the hands of midwives. As an antiseptic 
it is prDbably three times as active, in spite of its per- 
fect innocuousness. 

The yellrm' subsulphaU of mercury, or turpeth 
mineral, is employed in ointment in parasitic affec- 
tions of the skin. It is but little soluble in water, and 
insoluble in alcohol. Internally it acts as an emetic 
and purgative. 

The mercuric sulphide (HgS), cinnabar or ver- 
milion red, is insoluble in water and alcohol, and 
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volatilizes without melting. It is employed externally 
in pomades and fumigations. 

The biack sulphide^ or Ethiop's mineral, which 
has the same formula as the preceding, is obtained by 
triturating sulphur with mercury; it is formed aIsoby 
the action of hydrogen sulphide and of the alkaline 
sulphides on the mercuric salts. Its insolubiIity ren- 
ders it little toxic. 

This indicates the way to treat poisoning pro- 
duced by the application of a mercurial oinfment, 
especially when there is reason to suppose that the 
poisoning is due to absorption of mercurial vapors by 
the pulmonary passages. As an antidote, you will 
ad minister the sulphur mineral waters (Cauterets, 
Uriage, Enghien, etc.) which transform the soluble 
salts of mercury into insoluble sulphides. When 
these sulphur waters are administered in advance, 
there is a remarkable tolerance towards mercurial 
inunctions. 

Other antiseptic mercurial preparations which 
belong to organic chemistry will be mentioned fur- 
ther on. 

iron; chromium; manganese; nickel; cobalt. 

The salts furnished by the metals of this group 
are in general only moderately antiseptic, and hence 
are rarely employed in this capacity. As an excep- 
tion to this rule, chromic acid is very strongly anti- 
septic. 
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Tron and the salts o/ tron are not toxic, even i 
relacively large doses. Being found in the organisra 
as well as in our foods, they are very feebly antisep- 
tic; thus the sulphaU of pTotoxide of iron has for its 
cquivalent the high figure of ii grammes per litre 
{Miquel). 

In the protochloride and protiodtde of iron the 
chlorine and iodine act probablj' as antiseptics, whils 
the iron is a reconstituent of the blood. Hoivever 
this raay be, we may say that the salts of iron are not 
in use as antiseptics. For external use, and for ali 
local applications, the salts of copper are preferable, 
being much more active. 

The salts of Manganese are essentially the suc- 
cedanea of iron. I have already spoken of perman- 
ganate of potash, the most used of these salts and the 
most strongly antiseptic. 

ChromU actd (CrOj) crystallizes in beautiful red 
needles. It is de!iqnescent, of a styptic taste. It is an 
energetic oxidizer, for it inflames alcohol and ether by 
simple contact. Applied to the tissues, it is very 
canstic, and as such it is employed with an equal 
weight of distilled water to destroy corns and cauter- 
ize vegetations. Its antiseptic equivalent is almost 
as high as that of osmič acid, and superior to that of 
chlorine, being z decigrammes {Miquel). 

Bichromate of fiotash is also an energetic osi- 
dizer, as I have a!ready said; it is stTongly antiseptic. 

Chromic acid and the salts of chromium are not 
in use as antiseptics. 
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The salts of Cobalt and of Nickel have properties 
similar to those of the preceding. The sulphate of 
nickel is strongly antiseptic, supcrior in this respect to 
permanganate of potash and cspecially to the sul- 
phate of iron. Its antiseptic equivalent is a little in- 
ferior to that of chloride of zine. 

ALUMINIUM. 

This metal resembles the preceding, although it 
is not diatomic but hexatomic, its salts having this 
grouping: (Al g) g. Very few of its salts are employed 
as antiseptics. Alum, a feeble base, is astringent. 

The double sulphate of alutnina and potash^ 
(S04)3Al,S04Kg-|-24HgO), when introduced into 
the digestive tube is toxic in the dose of 1 5 grains or 
even less. It is astringent, and is employed chiefly 
in gargles. Coagulating albumen, it prevents the 
putrefaction of organic matters. 

Burni alum^ employed chiefly in powder, acts as 
an absorbent of water from the tissues on which it is 
deposited, and it is probably in this way only that it 
acts on bacteria, so sensitive to the least change in 
the degree of concentration of the liquids in the 
midst of which they live. It is not considered as a 
true antiseptic. 

The acetate of alumina is, on the contrary, con- 
sidered as a powerful antiseptic. I shall speak of 
it again with the other organic compounds derived 
from acetic acid. 

s QQQ 



gold: platinum; osmium. 

The salts of gord were formerly employed in 
scrofula and in sypliilis. Recent researches, in show- 
ing the eievated antiseptic rank of gold and its com- 
pounds, tend to restore this metal to its former thera- 
peutic importance. The šole obstacle to the employ- 
ment of the salts of gold is their high priče. 

Gold in powder, the chloride and broraide of gold, 
alone or in combination with ammonium or sodium, 
the cyanide and the oside of gold, have been eraployed 
internally and esternally in doses indicated in the 
Codes. Chloride of gold is a caustic which has the 
reputation of not leaving cicatrices; it is soluble in 
water, alcohol, and ether. It is strongly antiseptic. 
In Miquers list it follows iodine and chlorine, with an 
equivalent of 25 centigrammes, equal to that of these 
two metalloids. 

Cyanide of gold, formerly prescribed by Chretien, 
has again been employed by (Esterlen in phthisis; 
this salt is yellow, insoluble. It is given in the dose 
of 4 to 16 milligrammes (^ to ^ grain). 

The tricyanidč of gold, colorless and soluble, has 
also been employed by the same authority. 

The salts of Plalinum resemble the salts of gold 
by their properties, but they are less active, while 
being very costly. Bichloridt of platinum has for 
antiseptic equivalent 30 centigrammes, a figure higher 
than thatof hydrocyanic acid. 

Osmium is used only in the form of osmič acid 
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(OsO^), a volatile body at ordinary temperatures 
(giving off the vapors of osmium), which gives it a re- 
semblance to mercury; it dissolves slowly in water. 
It is an energetic oxidizer, very easily decomposing, 
with metallic reduction, in contact with organic mat- 
ters. It is irritant by contact of its vapors, and caus- 
tic in large dose. It is an energetic antiseptic, supe- 
rior to the preceding, and taking rank, according to 
Miquel, immediately after nitrate of silver (antiseptic 
equivalent, 15 centigrammes). 

Much employed in micrography and in bacteriol- 
ogy to define the tissues and lower organisms, osmič 
acid, by reason of its high priče, is not used in thera- 
peutics. It has been employed in hypodermatic in- 
jections as an antineuralgic (in i-per-cent. solution). 

M. Maggi employs osmič acid in the analysis of 
potable waters, as it kills instantly ali the microbes 
and precipitates them to the bottom of the vessel, 
where it is easy to collect them. 



CHAPTER II. 

ANTISEPTICS BORROVVED FROM ORGANIC 
CHEMISTRV. 

Generalities and Classification. — The an- 
tiseptics borrowed from organic cheinistry are to- 
day much more numerous and varied than those 
of the inorganic field; it is, then, necessary to make 
of them a serious study — a study which is ren- 
dered peculiarly difficult by their very complex con- 
stitution and the often fanciful names applied to 
many of them— names which have no relation to the 
cheraica! formula under which they are known. 

By organic chemistry was formerly underslood 
the description and properties of bodies extracted 
from the organs of plants and of animals. To-day, 
now that bodies of the same nature have been ob- 
tained 3rtificially by the aid of minerals, we say that 
organic chemistry is The scie?iee of ali the carbon com- 
pounds (Grimaux). 

In these compounds, carbon is associated with 
the three simple bodies, !iydrogen, oxygen, and nitro- 
gen, and these four elements, of themselves alone, hy 
the difference in their respective proportions, furnish 
alreadv many thousands of organic compounds. But 
they are capable besides of uniting with sulphur, 
phosphorus, almost ali the metalloids, and several 
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metals, thus augmenting stili more the number of the 
organic compounds with which we are here concerned. 

The recent researches of Rottenstein and Bour- 
cart* have shown that the antiseptic power of the 
organic substances depends on the grouping of the 
atoms of C, H, O, N, etc, which constitute their chem- 
ical molecule, but especially on the number of these 
atoms. 

The antiseptic power of an organic compound is 
directly proportional to the number of hydrocarbon 
groups (naphtyl, phenyl, methyl) or of halogens 
(chlorine, bromine, iodine) which are found linked 
together in the elementary molecule of the chemical 

compound. t 

The greater the number of times a combination 
contains the hydrocarburets CH3, C^Hg, Ci^H^, 
and their derivatives, the greater is its bactericidal 
power. The group naphtyl (Cj^jH,) is about twice 
as antiseptic as the group phenyl (C^H^), and the 
latter is five or six times more energetic than the 
group methyl (CH3). 

Oxygen combined with C and H, and even with 
N, much augments the bactericidal powers of the 
derivatives of these hydrocarbons. 

Nitrogen, on the contrary, combined with one or 



* Rottenstein and Bourcart, ** Les Antiseptiques," etc. 
Pariš, 1891. 

t Rottenstein and Bourcart, loc, cit. 
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two atoms of hydrogeii always lowcrs tht antiseffie 
pmiier of an organic combination. 

I must make exceptLon to the cyanogen group 
(CN), which behaves as a halogen element and 
appears to be at least as active as chlorine; as weil as 
to the ammoniiim group (NH,), which behaves as a 
metal. Both are violent poisons, and their organic 
compounds present similar properties. 

The substitution, in an amide group (NH,), of 
an antiseptic group (naphtyl. phenyl, etc.) for one or 
lwo hydrogens, immediately raises the bactericidal 
nature of the compound. 

Lastly, when we study the action of antiseptics 
on the microbes, we must distinguish two things: 
(i) the effect of the composition of the substance 
directly on the bacteria; (j) the effect of the products 
of the decomposition of these substances by the bac- 
teria on the bacteria themselves. The first čase is 
applicable to ali substances containing halogens (Rot- 
tenstein and Bourcart). 

These general considerations shed a vivid light 
on the study of the organic antiseptics, and to such a 
degree that (in the words of the writers cited above) 
"in the futnre it will be possible, as soon as we !cnow 
the Chemical constitution of a substance, to estabhsh 
Dot only the antiseptic power, but also to compare 
this power with that of other substances aiready 
classed." 

From the point of view of the toxic equivalentof 
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antiseptics, there is a final general observation. to 
make. Bouchard has remarked that in inorganic chem- 
istry the mixture of several antiseptics gives a product 
more antiseptic, ivithout being more toxiCy than each 
one of the antiseptics taken separately. This law 
finds its application in organic chemistry, with this 
difference, that the organic antiseptics are well defined 
Chemical compounds and not simple mixtures. Thus it 
is that iodoform is much less toxic than pure iodine 
administered in the dose in which it enters into the 
composition of the organic molecule, CH3I, which 
acts, besides, by its methyl radical.* This it is that 
legitimizes the preference which is given to-day in 
antisepsis to the complex bodies of organic chemis- 
try over the simple bodies of mineral chemistry. 

We shall study the antiseptics of organic origin 
in the following order: 

1. Saturated hydrocarbons, fatty series or deriv- 
atives of methane, alcohols, ethers, and organic acids. 

2. Aromatic series, or derivatives of benzine. 

3. Alkaloids. 

Most of these latter, though having numerous ap- 
plications in medicine, do not, strictly speaking, 
belong to antiseptic therapeutics. 



* According to the formula of Dujardin-Beaumetz and 
Yvon, iodoform may be given internally in the dose of 10 to 
20 centigrammes, while pure iodine is toxic in a larger dose 
than I to 5 centigrammes. Iodoform contains gopercent. of 
iodine. 



§ I. SATURATED HVDROCARBONS, FATTV 
SERIES OR DERIVATIVES OF 
METHANE. 
The saturated hydrocarbons, of which marsh gas 
(CH^) is the best known type, constitute a numerous 
series of bodies represented by the general formula: 
C„Hj„-|-,. These bodies differ from each other only 
by ihe iiiimber of units of the radical CH,, and pre- 
sent a great similarity of properties. Treated by 
chlorine, they furnish products of substitution (hydro- 
chloric ethers); ihen, under the influence of appro- 
priate reagents, homologous alcohols, etc. 'VVe must 
refer the reader to treatises on chemistry for the 
detail of these divers reactions, which furnish a great 
number of organic compounds, gaseous, liquid, or 
solid, at the ordinary temperature, and of which sev- 
eral are considered as andseptics. Such are paraffin, 
fetroleum, vaselin, alcohol, chleroform, elc. 

PETROLEUM. 

Crude petroleum, which is so well known, is a 
natural miKture of saturated hydrocarbons which may 
be purified by successive distillations. It is toxic. 

According to the researches of Dubief, crude 
petroleum prevents the developraent of aerobic 
microbes, notably those of suppuration, but does not 
. act on the spores of Bacillus anthracis. Its antJsep- 
tic power is but moderate, 

Petroleum has been recently recommended as 
useful for swabbing the throat and for gargles in 
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diphtheritic angina. Its use is well tolerated, not- 
withstanding the bad taste of the liquid, and the re- 
sults obtained (forty-two cases, forty recoveries) are 
very encouraging.* Petroleum softens and detaches 
quite rapidly the false membranes. 

VASELIN. 

Vaselin, or petrolin, is a mixture of paraffin and 
the heavy oils of petroleum. By reason of its chemi- 
cal composition, it does not become rancid like the 
fats, and ought to replace these in ali ointments de- 
signed for antiseptic ušes. 

ALCOHOLS: METHVLIC, ETHVLIC, ETC. 

Methyl alcohol (CH^O) is the product of the 
dry distillation of wood, j ust as ethyl alcohol 
(C, H J O) or the špirit of wine is the product of the 
distillation of wine (iuice of the grape and other sweet 
juices, as beets, sugar-cane, etc). 

Dujardin-Beaumetz was the first to show that the 
toxic equivalent and the antiseptic equivalent of the 
alcohols increase simultaneously and proportionally to 
their atomic formula,f as the following table indi- 
cates: 

Degree of 
Asepsis. 

Ethylic alcohol, C«H«0 95 

Propylic alcohol, C^H^O 60 

Butylic alcohol, Cm^^O 35 

Amylic alcohol, C*H'«0 14 

* Larcher. 

f Dujardin-Beaumetz and Audige, ** Experimental Re- 
searches on the Toxic Power of the Alcohols." Pariš. 1879. 
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It is very difficult to obtain these alcohols i 
State of absolute purity in commerce. This explains 
Che differences whLch are remarked between these 
figures and those given by Bouchard. According to 
the latter aQthority* methyl alcohol (CH^O) is the 
least ioxic aad probably the least strongly antiseptic 
of ali the alcobols. This is what its chemical foTmula 
indicates. At the same time we should remember 
thaC man is habituated to the ethyl alcohol, which pre- 
dominates in wine, and antiseptic effects are modified 
by accustomance, 

Alcohol being very often empIoyed as an escip- 
ient or to promote the solubilitv in waier of antisep- 
tic substances which are not soluble in the latter 
liquid, we easily understand the importance of these 
figures. 

BQt alcohol is aiso einployed in therapeutics in 
order to obtain the special action which it exercises 
on the organism, independent!y of the other sub- 
stances which niay be associated with it. The qiiery 
is then pertinent in this plače: Does alcohol possess 
in itselE an antiseptic action ? 

It is especially by the oxygen which they contain 
that the alcohols ought to be considered as bacteri- 
cidal. so that the greater the amonnt of oxygen there 
is in combination with hydrogen, the more antiseptic 
the alcohol will be. Thus, the alcohols with several 



*Bouchard, "Therapeu 



iS Maladic' 
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hydroxyles (OH) will be more antiseptic than those 
that contain but one. The hexatomic alcohols which 
contain six groups OH, such as mannite (C^Hj^Og),. 
would then theoretically be more strongly antiseptic 
than the monoatomic alcohols, like ordinary alcohol. 
We have not yet made experiments in this direction,. 
the derivatives of methane (CHj) being moreover 
considered as feeble antiseptics; in other words, the 
group CH3 does not give of itself any great antiseptic 
value to a compound, and the presence of oxygen 
does not materially raise this value when we come to 
the matter of utilizing these compounds in the prac- 
tice of antisepsis. 

However this may be, the antiseptic action of 
ethyl alcohol has often been utilized in medicine, as 
in the dressing of wounds, etc, to oppose putrefac- 
tion and fermentation. Gubler says its properties are 
due essentially to its greed for water and its power of 
coagulating albumens. Internally it acts as a diffusi- 
ble stimulant, a respiratory aliment, and producer of 
force {dynamophore). Its action is probably more 
complex stili. 

Many facts tend to prove that alcohol acts 
chieflv on the non-figured ferments which resemble 
diastases. Alcoholic solutions of 10 to 33 per cent. 
retard or arrest the action of these ferments; and if 
it be remembered that the toxines secreted by the 
microbes have often the chemical nature of diastases^ 
it may be asked if alcohol does not act in infections, 
in part at least, by neutralizing these toxines ? 
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We know that the most efficacious interna! treat- 
ment yet known for general poisoning prodnced by 
the venom of serpents communicated by a bite, con- 
sists in giving alcohol in large doses. The patient is 
]iterally made drunk, and he is kept in a state of in- 
toxication till the general svraptoms are improved. 
So also in pneumonia, the alcohol which is adminis- 
tered in the form of whiskey or brandy may be re- 
garded as exerting an influence (hoivever little or 
great) on the toxines secreted by the microbes which 
pullulate in the diseased lung. 

The action of alcohol on the microbes them- 
selves, however feeble this may be, should also be 
taken into account. According to Jalan de la Croix, 
a 5:100 solution of alcohol prevents the develop- 
menl of bacteria in a culture-bouillon, while it- needs 
22:100 to destroy them when they are in full develop- 
ment, and 83:100 to sterilize the germs of the latter. 
A solution of 5 per cent. prevents the developmeot 
of bacteria in a mLxture of raw meat and cold water. 
Before the dressing of wounds by phenic acid was 
popularized by Lister in 1873, surgeons daily em- 
ployed alcohol diluted with water, or containingother 
substances in solution as antiseptic as itself, such as 
camphor, arnica, etc, for their dressings. At the 
present tirne, alcohol more or less diluted enters as a 
solvent in the phenicated solutions which have re- 
placed the preceding, and in a great number of other 
antiseptic solutions of which I shall speak farther on. 
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glvcerin: Cg 115(011)3. 

Glycerin is a triatomic alcohol, ver)' much em- 
ployed to-day in therapeutics, pure or associated with 
other medicaments to which it serves as an excipient. 
It is soluble in water and in alcohol. Its solvent 
properties are intermediate between those of alcohol 
and those of water. It dissolves a great number of 
metallic salts and other substances. 

Glycerin preserves organic matters in the same 
manner as alcohol, but its bactericide equivalent is 
much more feeble. It prevents the development of 
most bacteria, but favors that of the tubercle bacillus 
(Bouchard). It acts probably largely by its avidity 
for water, which it takes from the organic cells with 
which it is put in contact. It is a very feeble anti- 
septic (equivalent, 225 grammes, according to 
Miquel). 

Bouchard has shown that glycerin is a bad excip- 

ient for hypodermatic injections. It produces albu- 

minuria and haemoglobinuria. On the contrary, it is 

better to use glycerin than alcohol for phenic solu- 

tions, for alcohol diminishes the antiseptic power of 

phenol. 

chloroform: CHClj. 

Chloroform, or methyl chloride, trichloride of 
methane, should be considered as a hydrocarbon of 
the formula of methane (CH^), or marsh gas, of 
which an atom of H is replaced in the chemical mole- 
cule by three atoms of chlorine. 
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Chloroform is a very mobile liquid, more dense 
than water, in which it is little soluble (i part to loo); 
soluble in every proportion in aicohol and ether; in- 
soluble in glyoerin. Applied pure to the skin and 
mucous membranes, it rapidly produces vesication; 
«ven when diluted with water it produces a marked 
rubefaction. 

It is a good anliseptic, the action of the chlorine 
being added to that of the hydrocarbon. Miquel 
iclasses it as strongly antiseptic {equivaleiit, 80 centi- 
grammes). In the dose of i per 100 it paralyzes bac- 
teria and prevents their development; to sterilize 
germs, equal parts of chloroform and water are re- 
quired. 

Chloroform water, obtained by agitating chloro- 
form and water and decanting, is a i-per-cent. solu- 
tion, and is employed in full strength or diluted as an 
antiseptic and analgesic of the digestive tube.* 



CHLORIDE OF ETHVL 



e: C.H.Cl,. 



Ethane-trichloride, or chloride of ethyl bichlor- 
ide, according to its composition (an extra CHj) is 3 
more energetic antiseptic than chloroforn 
used in medicine. 






•Nole that chloroform is Ihe first term of the 
halogen compounds of methane which ive are 10 st 



Ig cnergy due 10 the adjunciion of a gre: 
oms of hydro(Larbon5 and of halogen radie 
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The sesqui-chloride of carbon (CgClj), a perchlor- 
ide derivative of the preceding, has been employed 
with success in cholera in the dose of 25 centi- 
grammes every half-hour during the algid period. It 
is a crystallizable body with the odor of camphor. 

chloral: CgHClgO. 

Chioral, or aldehyde-trichloride, is liquid, but is 
only empioyed in medicine in the form of chloral 
hydrate (CgHClgO, HgO), which is in white, hard, 
crystals, melting at 48° C, and subliming at the 
ordinary temperature, giving off a penetrating odor. 

Chloral^ containing in its molecule only two 
atoms of chlorine, is an antiseptic less energetic than 
chloroform, which has three, but it also acts by its 
atom of oxygen. According to Miquel, it is moder- 
ately antiseptic, with the equivalent 9.30 grammes. 

According to Dujardin-Beaumetz and Hirn, one 
part of chloral suffices to arrest the fermentation of 
one hundred parts of putrescible matter. This cor- 
responds well to the antiseptic equivalerit given by 
Miquel. 

Its solubility in water renders it of advantage for 
the dressing of gangrenous and fetid wounds (solu- 
tion of I per 100), and for injection in empyema 
after the evacuation of pus. 

TRI-CHLORACETIC ACID: CgHClgOg. 

This body, though a good antiseptic, is not in 
^se. It acts by the chlorine and the acetic acid 



whi*ch it conlains. It is solid, in colorless crystals, of 
agreeable odor, a little pungent; soluble in water and 
alcohoj; very caustic; in concentrated solution It 
coagulates albumen. In solution of i or 2 per 100 it 
destroys ali the micro-organisms; in weaker solu- 
tions it prevents the development of bacteria, but not 
the action of tlie non-figured ferments. Its antiseptic 
power would plače it inimediately after corrosive sub- 
limate and phenic acid, 

iodoform: CHIj. 

lodide of methyl biniodide, or iodoform, is in 
yellow crystals, which are insoluble in water. Its 
strong. penetrating and persistent odor is the only 
disadvantage that this antjseptic presents, which for 
several years has almost entirely replaced carbolic 
acid in surgical practice. It is soluble in boiling 
alcohol (iz per 100), ether (6 per 100), chloroform, 
benzene, the f)xed and volattle oils; insoluble in gly- 

It is strongly antiseptic, with an equivalent of 
60 centigrammes (Miquel). It is believed to act by 
becoming decomposed in contact with the tissues, 
first into iodates and iodides of sodium and potas- 
sium, then by the setting free of iodine in the nascent 
State (it contains go per cent. of iodine by weight). 
It is ati energetic stimulant to cicatrization. It would 
be very interesting to know what is its action on the 
leucocytes, embryonic cclls, or n]igratory cells which 



— 8i — 

constitute pus.* It certainly seems to limit the sup- 
puration of bleeding surfaces. It is employed in the 
form of powder, iodoform gauze, iodoform collodion, 
etc. The dose for internal administration would be 
one to two grains three times a day, in pili form, but 
it is comparatively little employed internally. Dis- 
solved in the oil of sweet almonds, it may be used as 
a collutorium in septic angina. 

Many ways have been devised to mask the odor 
of iodoform. Thus, some associate one part of 
ground coffee with two of iodoform. Phenic acid, 
camphor, essence of peppermint, have ali been rec- 
ommended; menthol, creolin, vanillin, in some meas- 
ure remove the offensive odor. Perhaps nothing bet- 
ter fulfills the object sought than camphor — one part 
to five or ten of iodoform. Cases of poisoning by 
iodoform when used externally have been reported, 
and it is well to be careful not to sprinkle it very lav- 
ishly over large ulcerated surfaces. 

iodol: C^I^NH. 

lodol, which as an atnine ox amtnoniacal compound^ 
is a good antiseptic. It is a crystalline powder, yel- 
lowish-brown; tasteless; very slightly soluble in water 
(i to 5000); soluble in alcohol, ether, the oils, and 



*It promotes the phagocytic activity of leucocytes; it 
represses the activity and development of pus-microbes. 
(See the recent experiments of Maurel as recorded in Boston 
Medical and Surgical Journal, Oct. 19, 1893). — Translator. 

6 QQQ 



alcohol and glycerin. It has been used for the same 
purposes and in the same manner as iodoform (pow- 
der, glycenn containing the powder in suspension, 
iodol-vaselin, iodol-gauze, etc), and the results have 
been very satisfactory, except in gangrenous ulcers. 
A. Trousseau fias used it to advantage in ocular thera- 
peutics. 

This preR^ration contains 88 per cent. of iodine 
— almost as much as iodoform. Its advantages over 
iodoform are its absence of odor, its less irritant 
action, and its perfect innocuousness. Itwould seem 
to be much safer than iodoform; it is, however, 
more expensive. 

lODOPHENlNE. 

This compound, which resembles the preceding, 
is soluble in acetic acid (i to 20) and in alcohol, but 
almost insoiuble in water. It contains 50 to 60 per 
cent. of iodine. In solution of i to 5000 it kills tlie 
microbes of pus (staphylococcus aureus) after a contact 
of five minutes (Scholvien). 

bromoform: CHBrg. 

Bromoform, the analogue of chloroform and 
iodoform, is a colorless liquid, very dense, of quite 
agreeable odor, more powerful as an ansesthetic than 
chloroform. It hasbeen vauntedasspecificin whoop- 
ing-cough. 

It is a powerful antiseptic, and has been used 
with succesB in the treatment of diphtheria. Its 
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action is both antiseptic and andesthetic. But bromol 
is generaliy preferred. 

bromol: CgHjOBfg. 

Bromol, or tribromophenol, belongs to the aro- 
matic series, but I shall speak of it here on account of 
the relations it bears to bromoform. Its composition 
indicates that it is a much more energetic antiseptic. 

It is a powder of lemon-yellow color, of sweet 
and astringent savor, with characteristic but not dis- 
agreeable odor; insoluble in water; soluble in gly- 
cerin, alcohol, ether, chloroform, and the essential 
oils. 

Although little toxic, this body possesses marked 
antiseptic properties: a piece of meat dusted o ver 
with bromol keeps without spoiling for several days 
at the temperature of 30° C. (86° F.). 

It is employed externaliy as a dressing for ulcers 
and wounds, in powder or mixed with vaselin. In 
infectious anginas it has the advantage of being solu- 
ble in glycerin. It has also been employed in tvphoid 
fever, cholera infantum, abscess of the lung (Rade- 
maker). 

In short, bromol is the best antiseptic we have 
yet studied, and it might with good reason be substi- 
tuted for iodoform, having neither the disagreeable 
odor nor the toxic action of the latter. In iodol the 
radical NH lowers the antiseptic power, while in the 
molecule of bromol ali is utilized for antisepsis. 
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ORGANIC ACIDS. 

The organic acids, like the preceding compounds, 
are antiseptics which are the more powerful the 
greater the number which their molecule contains of 
groups of COOH, OH, CO, COH, and CH3. C^Hg, 
so that we may range them in the following order: 

Formic acid, CHgOg. 

Acetic acid, CjH^Og. 

Lactic acid, CjHgOj. 

Tartaric acid, C^HgO^. 

Citric acid, C5H3O,. 

The first acid of this series being the least anti- 
septic, and the last the most antiseptic, this law, 
which is the corollary of that which we have an- 
nounced for ali the compounds of methane, is similar 
to the law governing the antiseptic power of the alco- 
hols, and sufficiently explains the action long since 
known of citric acid on the pathogenic microbes. 

Formic acid, according to Schulz, in i-per-cent. 
solution prevents the putrefaction of pancreas, and in 
0.25-per-cent. that of fibrin. Schulz has, by means of 
this acid, kept a culture liquid free from the develop- 
ment of germs for six months. 

Acetic acid has been used by Roth and Angel- 
mann as antiseptic and disinfectant. According to 
the latter, a 3-per-cent. solution is a good antiseptic 
to empIoy in gynaecology, as being much less toxic 
than phenic acid. For external use we may increase 
the strength of the solution to 20 per cent. Acetic 
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acid is the basis of numerous aromatic vinegars em- 
ployed as lotions. On the whole, it is a feeble anti- 
septic. 

Several metallic acetates are employed in medi- 
cine; their action is due both to the acid and to the 
metal of their composition (acetate of lead, acetate of 
copper, etc). 

Lactic acid has been prescribed by 'Hayem and 
Lesage as antiseptic in the "green diarrhoea " of in- 
fants. Their formula is two parts of lactic acid to 
one hundred of the vehicle (syrup or mucilage), in 
teaspoonful doses. 

It has also been employed as a topical agent in 
diphtheria, in tuberculous ulcerations of the larynx, 
and in epitheliomata. 

OxaltCy tartaric, and citric acids are placed in 
almost the same rank by Miquel, among the strong 
antiseptics; they are, however, less active than the 
mineral acids, and the latter less so than the acids of 
the aromatic series (salicylic and benzoic). Their 
equivalent varies from three to five grammes per 
litre of culture bouillon. 

Oxalic acid has been prescribed externally and 
internally in diphtheria. A good solution for swab- 
bing the throat is one part of acid to twenty of water . 
or one hundred of glycerin. 

Tartaric acid is not used as an antiseptic. The 
bitartrate (cream of tartar) is employed as a purga- 
tive in the dose of one-half ounce to one ounce. The 



double tartrate oE potassium and sodium {Rochelle 
salt) is given in the same dose, or in somewhat larger 
doses. The tartrate of antimony and potash, or tar- 
tar emetic, is employed as an emetic and purgative in 
the dose of one-half to three grains, and in smaller 
doses asa sudorific, sedative, and expectorant. It is 
a very active and very untrustwortliy medicament, 
whose local action on the digestive tube and general 
action on the organisra should be watched. 

Citric acid is, as its formula indicates, the most 
efficacious antiseptic of the series. It presents itself 
under the form of white crystals, soluble in three- 
fourths their weight of cold water, in alcohol, and in 
ether. It is estracted from the juice of lemon. It 
also exists in currants, strawberries, raspberries, cher- 
ries, and oranges. 

The antiseptic equivalent of citric acid is 3 
grammes to a iitre of culture bouillon; /. e., about the 
same as that of the mineral acids, hydrochloric and 
acetic, with the difference that citric acid is much bet- 
ter supported by the organism. Thus, one may give 
two to six grammes per day internally, whi]e it is not 
safe toexceedone or two grammes of hydrochloricacid 
diluted in at least a quart of water. However, citric 
acid is only employed as a topical agent. 

Under the form of lemon-juice, citric acid was 
forraerly used to tonch ulcers affected with hospital 
gangrene. It is chiefly employed tO'day as a gargle 
in pseudo-membranous anginas. 
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CVANOGEN AND CVANIDES. 

To the group of ammoniacal compounds (amides 
and nitriles) are related the compounds of the group 
CN (cyanogen), which behaves in its combinations 
like a simple body, a metalloid of the same group as 
chlorine, iodine, and bromine. 

Hydrocyanic acid (CNH) is the nitrVe of fortnic 
acid. 

Ali bodies which contain the radical CN or Cy 
are energetic antiseptics, but at the same time 
extremely violent poisons, more toxic than mercury 
and its salts; and this singularly restricts their em- 
ployment in therapeutics. Were it not for this tox- 
icity, we might employ the cyanides as we employ 
the chlorides, iodides, and bromides. According to 
Miquel, the cyanide of potassium is strongly antisep- 
jtic (equivalent, 1.20 grammes). The cyanide of mer- 
cury is stili more energetic, and hydrocyanic acid has 
for an equivalent 0.40, a figure however inferior to 
that of iodine (0.25) and only about one-sixth that of 
corrosive sublimate (0.07). 

Cyanide of mercury (HgCy2) has been employed 
as an antiseptic internally. Erichsen, Annuschat, 
Rothe and Schultz have prescribed it in diphtheria in 
very minute doses (i to 10 centigrammes in 120 
grammes of peppermint-water; dose, a teaspoonful 
every hour). The ferrocyanides have not been em- 
ployed as antiseptics. 
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SULPHIDE OF CARBON AXD ORGAXIC SULPHUR COM- 

POUNDS. 

The bisalphide of carfoon (CS,) is a heavj 
liquid, Terr slightly soluble in water. At the same 
fime, on ag^tating it with water, and leaving the water 
in contact with the sulphide in excess, we obtain 
Hsulphiie of carbon waUr^ prized by Dujardin-Beau- 
metz as an antiseptic in putrid djspepsia. 

Sulphocarbol, sulphaminol, sulphobenzoate of 
soda, sozoiodol, etc., belong to the aromatic sehes, of 
which we are now to speak. 

§ 2,— HYDROCARBOXS OF THE AROMATIC 

SERIES, OR DERIVATIVES OF 

BENZENE. 

Benzene (C^H^), or benzol^ is the first term and 
the base or nucieus of a numerous series of com> 
pounds very im{>ortant for us, for thev are ali more or 
less antiseptic, and some of them are probably the 
best antiseptics which organic chemistrv furnishes. 
As these bodies have ali a strong and aromatic odor, 
and many even are essences, the name aromatic has 
been given to this series. 

To show the importance of the aromatic series in 
therapeutics, it suffices to say that the phenols, the 
naphthols, salicylic acid, and ali their derivatives, so 
much emploved the last few vears, belong to this 
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group of organic compounds. To facilitate the study 
of this numerous series, we shall pass successively in 
review, in the order which we indicate below: 

1. The aromatic hydrocarbons (methyl group). 

2. The oxygenated hydrocarbons (group 
phenyl) and the aromatic acids associated with them. 

3. The hydrocarbons of the group naphtyl. 

4. The hydrocarbons of the group of ketones 
and quinones. 

5. The hydrocarbons containing hydrogen. 
With each of these different groups we shall 

study the haloid and sulphur compounds which be- 
long to them. 

AROMATIC HVDROCARBONS (GROUP METHVL: CH3), 

BENZOL, TOLUOL, ETC. 

The hydrocarbons of this group are feebly anti- 
septic, their bactericidal power increasing in propor- 
tion as the hydrogen is replaced in the benzol (C^H) 
by CH3 or other antiseptic groups. In studying suc- 
cessively benzol, toluol, xylol, mesithylene, hexa- 
methyl-benzol, we pass progressively to compounds 
more and more energetic. 

Benzol (C^Hg), or benzene, which everybody 
knows, is a colorless liquid of quite agreeable odor 
when it is pure, almost insoluble in water, very solu- 
ble in alcohol and ether. It dissolves iodine, sul- 
phur, phosphorus, camphor, and most of the organic 
substances rich in carbon. it is not used in medi- 



čine. Toluol and ihe other compounds enumeratecl 
above are aUo not used as anliseptics. Their prop- 
erties resemble ihose of benzol. AU are very vola- 
tile and inflammable. 

ANILIN AND FUCHSIN. 



Among the derivatives of benzene and nitro- 
benzene (essence of mirbane), andin is one of the 
most important in the arts. Frora it is derived 
fuchsin, or anilin red, a product now for several years- 
utilized in therapeutics. 

Fuchsin is obtained by treating anilin wiih oxi- 
dizing agents (nitrate of mercurj', arsenious acid). 
This body is a chloride uf rosanilin, as its formula 
shows: CjoHjjNgHCl. It presenls itself under the 
form of crystals of a greenish-red color, the solutions 
of which are a beautifiil violet-red, which fixes itself 
readily on ali organic substances and colors ihem 
solidly without any need of a raordant. 

Fuchsin ts employed esternally and internally a 
an antiseptic. 

It has been used internally in the treatraent of J 
Brighfs disease (Feltz and Ritter). It is given in cap- 
sules in the dose of 3 grains (0.12) twice a day. Thi» | 
medicament colors the urine red, and is always 
supported. 

Fuchsin is eraployed externally in the treatment 
of chronic and rebellious ulcers. It acts both as aa J 
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antiseptic and as an analgesic. It is applied in solu- 
tion as follows: 

Fuchsin o. 70 

Alcohol I 

Water f ^ "S- 

M. For external use only. 

After painting, cover the sore with a piece of gauze 
soaked in the same solution, and over this plače a 
little isinglass plaster, absorbent cotton, and a band- 
age. This medicine has no inconvenience but its 
color, which long stains the skin red. 

OXYGENATED HVDROCARBONS, PHENOLS AND OXY- 
BENZOLS (PHENVL GROUPI C^Hg). 

These compounds, like the aromatic acids, are, 
as we have said, five or six times more antiseptic than 
the benzols and analogous compounds. They have, 
besides, the advantage of being for the most part sol- 
uble in water. 

Tannin, phenol, creasote, guaiacol, salol, and 
thymol belong to this group, and possess bactericidal 
properties which are of increasing efficacy in the order 
in which we have named them. 

TANNIN. 

Tannin, or tannic acid (C^ .Hj^O^), is an amor- 
phous powder, of a grayish-yellow color, behaving as 
an organic acid. Employed formerly as an astrin- 
gent (of which class of vegetal medicaments it is the 
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type), it is now also used for its antiseptic properties, 
brought to light by Rayinond and Arthaud in ihe 

treatment of tuberculosis. (These practitioners give 
doses of one to five grammes per day.) As an anti- 
septic it is superior to pyrogal]ic acid (equivalent, 4,80 
grammes, according to Miquel). Tannia has been 
employed externally in blennorrhagia, teucorrhcea, 
and furunculosis. 

TanTiaU of bismuth is eraployed as an anti-diar- 
rhoeic medicine; tannate of lead, in powder, for 
eschars of the sacrum; tannate of zine for inveterate 
blennorrhagic discharges. 

Rhatany, kino, catecku, and multitudes of other 
vegetabJe productions owe their aslringency to tan- 
nin, which they contain in variable proportions. 

PHENOL, PHENIC ACID, CARBOLIC ACID: CjHjO. 

Phenol, or phenic acid, is not a true acid. By 
its properties it resembles the alcohols, but it has 
actions which are peculiar to it alone. There exist a 
great number of phenols, which ali possess the prop- 
erty of combining with chlorine, bromine, iodine, and 
sulphur, the most of which are good antiseplics. 

We obtaih phenol from coal-tar, in which it exists 
ready-formed. It is solid, crystallized, melting at 
34° C. Its odor is disagreeable; its savor is caustic; 
it attacks the epidermis, causing white superficial 
eschars, accompanied by burning and itching. It 
dissolves in twenty times its weight of water, and is 
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more soluble in alcohol and glycerin, the oils and 
ether. It is employed in pharmacy under three 
forms: (i) Crystallized phenic acid; (2) Absolute 
purified phenol, soluble in fifteen parts of cold water; 
(3) Liquid phenic acid, a mixture of 90 per cent. of 
phenic acid and 10 per cent. of alcohol, soluble in 
18 per cent. of cold water; (4) Impure, colored phenic 
acid, which should only be employed as a disinfect- 
ant of contaminated places. For antiseptic purposes, 
only the absolute phenol should be employed, which 
is phenol in its purity. 

It is given internally in the dose of 7JŽ to 15 
grains (0.50 to i gramme), well diluted. The phenic 
water is a 1:1000 solution, and is convenient for in- 
ternal use— dose, a tablespoonful. For surgical pur- 
poses the 5:100 solution of the U. S. P. is preferable: 

Gljrcerite of carbolic acid 3 x. 

Distilled water q. s. to make Oj . 

M. Each drachm contains one grain carbolic acid. 
Dose, one to two drachms. 

Carbolic poisoning manifests itself by headache, 
vomiting, convulsions, black discoloration of the 
urine, and death may supervene in the midst of col- 
lapse. 

The Solutions in glycerin and oil and the 
pomades irritate the skin much less than the alcoholic 
or watery solutions, and simple cerate is a better excip- 
ient than vaselin. 

According to Miquel, phenol, although strongly 
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an tise ptic (eqiiiva!ent, 3.^0 grammes), is less so tlian 
the mineral acids, and a little more so than perman- 
ganate of potassium. Thymic, picric, benzoic, and 
saUcylic acids are preferable in this respect. The 
popularity which this antiseptic enjoyed durlng the 
firsl tweiity years of its use has considerably dechned 
of late. Its interna! use has been almost abandoned 
-since we have known of naphthol, and for external use ' 
we now prefer salol and iodoform. 

M. Gaucher hqs recommended as a Copical appli- 
cation in diphtheria a mixture of caraphor and phenic 
acid (5 to 10 parts of acid, 20 to 30 parts of camphor, 
10 parts of alcohol, and 10 of olive oij). This liquid 
is caustic; hence the weaker solutions should gener- 
al!y be preferred. The camphoraied naphthol is, in 
fact, a better antiseptic for swabbings and paintings 
in diphtheria. 

creasote; cresvloi,; chesalol. 

Creasote is an inconstant mixture of creosol, 
guaiacol, cresylol, and other aromatic principles of 
tar. It might be well, therefore, in therapeutics, to 
substiCute guaiacol, which is superior to it as an anti- 
■septic and is a well defined product, though more 
toxic. 

Beechwood creasote is an oily, yellow liquid, of a 
strong and not very agreeable odor, pungent and 
■caustic taste; little soiuble in glycerin, much more so 
jn the oils and afcohol. In i:ioo solution itsterilizes 
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■germs. It is employed internally in tuberculosis and 
-chronic bronchitis, of which it diminishes or dries up 
the muco-purulent secretions remarkably. It has 
been used in surgery to dress ill-conditioned wounds. 

Creasote-water is er)fiployed like tar-water, and 
for the same purposes; creasote is one of the active 
constituents of tar. Internally, creasote is often 
given in drop doses as an anti-emetic. 

Cresyloly cresol, or cresylic acid (C, H g O), is one of 
the active principles of creasote, of creolin, and of 
lysol. It is a monoxybenzol, and consequently a 
homologue of phenic acid, to which it is superior as 
an antiseptic. It is a liquid, with a strong odor of 
•creasote; is insoluble in water, soluble in alcohol and 
glycerin. Of its salts, cresylate o f soda is alone used. 

Although more active than phenol, cresylol is 
less toxic, and may be substituted in the same dose. 
for the former. 

Lysol and ^reolin are impure products which can 
'Only be used as disinfectants. Creolin, little soluble 
in water, is employed in emulsion; lysol is soluble in 
almost any proportion. 

Cresalol^ or salicylate of cresol (Cj^H^gOj), is 
much more antiseptic than cresylol, owing to the 
presence in it of salicylic acid. Three isomeric com- 
pounds are known, which are ali in the form of white 
powder, light, crystalline, insoluble in water, ether, 
and the oils. 

Metacresol is preferable to iodoform for the 
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"SrcMing of wounds; it gives as good results, a 
Icss toxLc, is a better diminisher of the secredons, and 
has no disagreeable odor. 

Cresolated gauze is used in the same way as 
iodoform gauze. 

RESORCIN AND OTHER D10XVBENZ0LS. 

The phenols of this group are more active than 
the preceding. The principal are pyrocatechin, 
resorcin, and hydroquinone, Resorcin alone is used 
in medicine. 

Reiorcin (C^HjOj) is crystaUized; very aoluble 
in water, alcohol, and ether. Ita great solubihty in 
water, and its little causticity, render it very valuable 
for external use. Its odor is almost nil, and its taste 
is sweet. Given iQternally, it is not toxic, although 
its antiseplic power is greater than that of phenicJ 
acid (Callias). A s-per-cent. watery solution is em- I 
ployed for swabbing and spraying in diplitheria. I 
Resorcin cotlon and resorcin gauze are used as dress- f 
ings in surgery. There is a!so an ointment (lo-pei 
cent.) much in use in diseases of the sicin (eruplion o 
scarlatina, of smalipos, etc). 

PVROGALLIC AC!D AND OTHER TRIOKVBEKZOLS. 

The phenols of this group— pyrogallic acid, 1 
phlocoglycine, etc — are stili more active than thej 
preceding; they are little used in medicine. 

Pyrogallic acid is toxic by reason of its avidity3 
for oxygen, which it takes from the blood, producing I 
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accidents resembling those of poisoning by phos- 
phorus. A solution (2-per-cent.) of pyrogallic acid 
prevents thc developmcnt of micro-organisms. It 
has been employed externally with benefit, notably in 
lepra and other affections of the skin. It is a good 
disinfectant, but it stains the skin and blackens sur- 
gical instruments. 

GUAIACOL AND OTHER DERIVATIVES OF DIOXY- 

BENZOLS. 

Guaiacol, or methyl-catechol {C^H^O^), is, as we 
have said, one of the principal constituents of crea- 
sote. It is a colorless liquid, with odor resembling 
creasote, little soluble in water, very soluble in alco- 
hol and the fixed oils. 

Guaiacol is more antiseptic than cresylol, and it 
is probable that to it creasote owes its antiseptic 
action. It is given in the dose of five to ten milli- 
grammes, in the plače of creasote; its odor and taste 
are less disagreeable. 

In tuberculosis it is administered in solution in 
alcohol and water, or in cod-liver oil (Sahli), in inhala- 
tions (Schuller), in pills (Horner), or in subcutaneous 
injections (Picot) with iodoform in solution in oil. 

Benzosol, or benzoated guaiacol^ is more antiseptic 
and less irritant than guaiacol, dissolving more slowly 
in the stomach. It is administered in wafers (five to 
ten grammes a day) in the same circumstances as 
guaiacol (Sahli). 

7 QQQ 




Carboxylic gnaiacol\% but little used. 

Guaiatol bfnzophenoid has been empioyed in ocu- 
lar aurgery; it is soluble in water, and does not stain 
the skin. 

Styracol is soiid, and may be empIoyed in powder 
to dust wounds and ulcers. It is a good antiseptic. 

Styronč, found in commerce crystallized or 
liquid, has a disagreeable odor, resembiing hyacinth. 
It is little soluble in water, very soluble in alcohol. 
It is an energetic antiseptic, non-toxic, non-irritant, 
and has been employed in the treatment of otitis media. 

SALOL AND GUAIACOLSALOL. 

Salol (C,5H,jOj) is an antiseptic more ener- 
getic than sa!icylic acid. It is the salicylate o/phenyi; 
cryslallizes in plates which melt at 42° C; is insoluble 
in water, glycerin, and the heavy oils of petroleum; 
soluble in twenty-five times its weight of absolute 
alcohol, in ether.chioroform, benzene, turpentine, and 
the essentia! oils. Its flavor and its odor resemble 
those of essence of wintergceen. 

In the organism, in presence of the pancreatic 
juice and alkaline liquids, it breaks up into phenic 
and salicylic acids, and acts by ita two constituents. 
There are reports of poisoning following the lavish 
administration of salol, due to phenic acid set free in 
the stomach; such toxic accidents would not be likelj 
to follow any ordinary dose. 

Salol is employed internally in rheumatism; it 
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has antiseptic and analgesic properties. The follow- 
ing formula is a convenient one: 

9 Salol 3j-ij. 

Mucilage 5 vj. 

M. Sig.: A tablespoonful every two hours. 

Externally, salol is employed in powder for the 
dressing of wounds. More active than boric acid, it 
is less so than iodoform. 

Camphorated salol is a syrupy liquid which results 
from moderately heating together salol and camphor. 
It is employed in the same cascs as camphorated 
phenol and camphorated naphthol; its antiseptic 
value gives it a rank between the two. 

Guaiacolsalol (Cj^H^gO^) is an antiseptic super- 
ior to salol, as its chemical formula indicates, and 
might with advantage be.introduced into the materia 
medica. 

THVMOL. 

Thymol (Cj ^H ^ ^O), br essence of thytne^ and car- 
vacrol an isomer, are antiseptics superior to the cre- 
sols, and especially to the phenols. Thymol is 
obtained in large crystals, little soluble in water (i to 
1.50 per litre), soluble in alcohol and ether. It is 
much less toxic than phenic acid. Miquel classes it 
among the substances strongly antiseptic (equivalent, 
2 grammes), between chloride of zine and sulphate of 
nickel, but he considers it much less energetic than 
picric acid and very much less so than salicylic acid. 



The figures given by Jalan de la Crois and those of 
Husmann plače thymol before salicylic acid. 

It must not be forgotteti that if thymol 
(Cj^Hj^O) is more rich in hydrocarbons than salicv- 
lic acid {C,H,Oj), the latter is more rich in Dxygen, 
and the researches of Rottensteiii and Bourcart have 
taught us that the presence of a carboxyl group 
(COOH) much augments the antiseptic power of an 
oxybenzol or phenol. We believe then, till proof to 
the contrary is given, that Miquel is right, and that 
salicylLC acid, salol, and guaiacolsalol are superior as 
antiseptics to lhymol. 

In practice, thymol presents certain disadvan- 
tages. It is quite irritant, very slowly soluble in water, 
and of high priče. 

It is chiefly in diarrhcea and dysentery that this 
medicament has been employed. In these affections 
the insolubilily of the substance enables iis to give it 
in large doses, and to obtain the disinfection of the 
intestine without fearing toxic effects due to absorp- 
tion. It may be given in large doses— for instance, 
ten grains every two hours till sixty or ninety grains 
have been administered in the twenty-Eour hours.* 

Thymol has been einployed as a dentifrice, also 



•[Dr. F 
vises 10 give 

Levery 5ix hm 
obcained fror 



•[Dr. F. P. Henry {Th/rapiutic Gat^lU, iBBS, p. 683) ad- 

□ give this medicamenl in pili form, dosf ^% grains 

Hc tbinks that the same good elTects are 

.e small as from the latge doses, — ThauslA- 



lOI 

in gargles, and in the form of ointments in affections 
of the skin and in burns. 

ARISTOL. 

Aristoly or thymol biniodide^ or biniodide of dithy' 
mol^ is an amorphous powder of a reddish-brown color, 
insoluble in water and glycerin, little soluble in alco- 
hol, but very soluble in ether, the vegetable oils, and 
vaselin. It decomposes under šolar light, and should 
be kept in black bottles. Although it contains 46 per 
cent. of iodine, it is not absorbed by open wounds. 

As its very complicated composition indicates, it 
is a very powerful antiseptic, and may be used in the 
plače of iodoform, being inodorous and less toxic than 
the latter. It has been employed in affections of the 
skin and as a dressing to wounds and ulcers. 

CAMPHORS AND ESSENCES. 

In the same category as thymol (essence of 
thyme) may be placed a great tiumber of aromatic 
compounds, many of which are employed as antisep- 
tics under the name of essences. The essences are 
hydrocarbons of the formula Cj^Hj^, which is that 
of the essence of turpentine, and of camphene the 
essence of camphor. The camphors differ by the 
presence of oxygen, which approximates them to the 
alcohols and phenols. 

Ordinary camphor (CjoHgO), Japan camphor^ or 
Laurus camphora, has long been employed in medi- 
cine. Its incontestable antiseptic properties, and the 



faculty it possesses oE dissolving the phenols and 
naphthols, have for many years given it a high plače. 

Camphor is easily leduced to fine powder by 
adding a few drops of alcohol while it is in the mor- 
tar. It is very slightly soluble in water, but dissolves 
readily in alcohol, ether, the oils, and acetic acid. 

Camphor is a feeble antiseptic, but it is chiefly 
einployed as an excipient or dissolvant of the phenols 
and naphthols, giving us camphorated phenol, campkor- 
ated salo/, camphorated naphthol. Camphor in pow- 
der, and these divers substances, blend readily at 
a temperature of 40° C. (104° F,), and form oily 
!iqQids very useful for dressing bad wounds, for 
painting dipntheritic sore-throai, etc, the feebly 
antiseptic action of the camphor being siogularIy 
reinforced by the energetic antiseptics associated 
"with it. 

Equal parts of camphor and cbloral blend 1 
gether into an oily liquid, which has both analgea 
and antiseptic properties. Other substances, blendij 
with camphor to effect a similar solution,* in the fi 
iowing proportions: Pyrogallic acid, twenty-fivri 
parts; thymol, five parts; salol, ten parts; phenol, 
equal parts; and naphthol fi and sa!icylic acid, one- 
half of one part. Ali these camphor compounds are 
easily incorporated with vaselin and other fatly 
bodies. They are soluble in alcohol and ether, but 
not in water. 

•Desesquelle's table. 



— I03 — 

Borneol (Cj^H^gO), ot Borneo camphor^ is, as in- 
dicated by its formula, a better antiseptic than ordi- 
nary camphor. 

Essence of turpentine (Cj^Hj^) is, as its formula 
would suggest, a good antiseptic, useful in chronic 
diseases of the bronchi as an expectorant, and in ad- 
vanced stages of typhoid fever (Geo. B. Wood). The 
dose in typhoid fever is lo drops every two to four 
hours in syrup and mucilage. Terpine {fZ^^^^^fi^ 
is a derivative of turpentine. 

Meniholj or mint camphor^ is another good anti- 
septic of the same series. It is soluble in alcohol, 
ether, chloroform, etc. It has been chiefly employed 
as a topical agent, and in pulmonary catarrhs. 

Oil of peppermint is a feeble antiseptic. It prc- 
vents the development of bacteria in solution of 
1:50000, according to Koch. 

Myrtol^ or essence of myrtley has been prescribed in 
chronic intestinal catarrhs (capsules, 2 to 3 grains). 

Eucalyptol and eugenol are essences which are 
utilized as antiseptics in pulmonary and renal affec- 
tions (in emulsion, in capsules, and m inhalations). 

Eulyptol is a mixture of eucalyptol, salicylic acid, 
and phenol. It is a good antiseptic. 

The essential oil of cassia (Cassia fistula) has been 
recently recommended as a good antiseptic (1:1000), 
in alcoholic solution or in emulsion in water. 

RETINOL. 

Retinol is the product of dry distillation of colo- 



phene, which is itself the rcsidue of the distillation of 
the turpentine of Finus pinastcr, having for formula 
Cj^HjjO^. Retinol is a liquid resembling olive oil 
and possessing a feeble pine odor. 

It is an escellent antiseptic; is employed exi 
nally in its purity or as the excipient of a great ni 
ber of medicaments. It dissolves salol (i :io), iodol 
(1:50), naphtho! and aristol (1:50), camphor, cocaine, 
codeia, etc. When used as a solvent for resorcin, the 
latter must be first dissolved in glycenn. Retinol 
mineš with ali the fatty bodica, siveet oil, vaselin, 
glycerin, etc. 

It is not irritant, and does not change in the air, 

Retinol bas been employed pure in blennor- 
rhagia, and more particularly in blennorrhagic vagin- 
itis. For the latter purpose it is made to saturate a \ 
tampon, which is then introduced into the vagina and 
left there; it is not a painfiil application, and seems 
niaterially lo abridge the duration of the disease. 

In diseases of the skin, of the eyes, and of the 
ears, this body, which is easy to manage, may render 
important service both by its own action and as 
escipient. 

ANTISEPTIC MIKTORE OK 5EVERAL ESSENCES, 

Chamberland and Bouchard * have studied the \ 
antiseptic value of a certain number of vegetable es- 

• Bouchard, " ThErapeutique des Maladies Infec- 
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sences. " There are some," says Bouchard, " which 
are as antiseptic as the mercurial salts. Six have no 
peer as antiseptics: these are the essences of ori- 
ganum, China-canella, Ceylon-canelIa, angelica, ves- 
petro, and Algiers geranium. 

Bouchard has studied the antiseptic power of 
these essences, alone and combined, and finds the 
antiseptic equivalent high. It is well known that the 
ancient Egyptians employed various vegctable es- 
sences for embalming. 

ACIDS OF THE AROMATIC SERIES. 

These acids may be intercalated in the series of 
phenols which we have just been studying. They 
differ only by their acid function and the faculty of 
furnishing salts. They owe their properties to the 
carboxyl-group (COOH), which much augments, as 
we have said, the power of a component of this series. 
Most of thera are powerful antiseptics; salicylic acid, 
for instance, is scarcely less so than salol, from which 
it differs by one CH^ less. 

We have already treated of tannic, thymic, and 
pyrogallic acids; we shall treat here of gallic, benzoic, 
salicylic, and oxynaphthoic acids. 

GALLIC ACID AND GALLATES. 

According to its formula, gallic acid is a more 
energetic microbicide than the trioxybenzols such as 
pyrogallic acid, from which it differs by the substitu- 
tion of the group COOH for an equivalent of H. It 
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is crystalline, soluble in one hundred parls of cold" 
water or ihree of boiling water, biit is decomposed by 
esposure to the air, the solution becoming black. It 
is not niuch used. 

£asic gallate of bismuth, or dermatol, is a saffron- 
yellow, inodorous powder which does not chauge in 
the air, is insoluble in waler, alcohol, etc. It is- J 
neither irritant nor toxic. It is an excellent antisep- i 
tic, which may be substitiited for iodoform in the- I 
dressing of woiinds; it promotes cicatrization. Itis-l 
given ihterna]]y in the dose of lo grains three times a. | 
day. It owes its properties in great part to its insoi- 
ubility, 

BENZOIC AOID AND THE BENZOATES. 

Benzoic acid {(Z^^^O^) is crystaUine, little solu- I 
ble in cold water, soluble in twelve parts of boilin 
water, and distills with the vapor of water. In tt 
organism it is eliminated by the urine under the form J 
of hippuric acid. 

As an antiseptic it comes imniediately after I 
salicylic acid among tbe bodies strongly antiseptic t 
(equivalent, no grammes, according to Miquel). 

Several benzoates bave been used as diuretic^^ 
and antiseptics. 

Benzoak of soda is soluble in water, and bas been 1 
eraployed in the treatment of renal affectic 
diphtheria, Its soliibility makes it available for ali ] 
cases where it is desired to administer benzoic acid \ 
internally. 
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Benzoate of bismuth is a whijte, insoluble powder 
which may be employed in3tead of iodoform. It has 
recently been proposed to substitute it for salicylate 
of bismuth for internal administration, especially 
when the kidney is diseased. 

SALICVLIC ACID AND THE SALICVLATES. 

Salicylic acid (CjR^Og) is crystalline, little solu- 
ble in cold water (1:400), quite soluble in boiling^ 
water, very soluble in alcohol and ether. According 
to Miquel, it is of aH the organic acids (with the ex- 
ception of hydrocyanic acid) the most powerful anti- 
septic (equivalent, one gramme); and as it is feebly 
toxic (therapeutic equivalent, 40 centigrammes for 
one kilogramme, according to Bouchard), there is an 
indication for its employment whenever we wish to 
obtain an energetic antiseptic action without resort- 
ing to corrosive sublimate or the other inorganic com- 
pounds of the same nature. It is preferable to phenic 
acid, which has a disagreeable odor and a lower 
therapeutic equivalent (5 centigrammes). 

Its action on the organism ought, at the same 
time, to«be watched. It is eliminated very rapidly by 
the urine, and if the renal filter is altered (as in albu- 
minuria) there may be toxic effects, even in the feeble 
dose of a gramme. 

Under ordinary, normal circumstances, salicylic 
acid may be given in the dose of 4 to 6 grammes 
( 3 j-jss) a day in acute rheumatism. It is better 



to administer it in the form of salicylate of soda or 
lithia. Externally, it is emp]oyed as a powder or in 
alcoholic solution (z per cent.). 

Saluylate of methyl, or essence of tvintergrteti {ob- 
tained from the Gaultlieria procumbeni), is a sub- 
stance frora which chemists first obtained salicylic 
acid. This essence, which is much used as a per- 
fume, is a good antiseptic, superior even to salicylic 
acid, frotn which it differs by one CH, more. 

Saticvlate of fhenyl is salol, which has been con- 
sidered above. 

Salicylate of soda is given in doses amounting to 
sixty or even ninety grains a day in acute rheuma- 
tism, gout, etc. The presence of the sodium much 
lowers the bactericidal power of the compound. Ac- 
cording to Mique!, this salt is but moderately anti- 
septic (equivalent, \a grammes, i.e., ten times as much 
as the pure salicylic acid). Salicylate of soda is very 
soluble in water. 

Salicvlate of lithia is, in Vulpian's estimation, 
superior to salicylate of soda in acute rheumatism. 

Salicylatč of bismuth is insoluble in water. It is 
much employed instead of the nitrate in intestinal 
antisepsis. A dose of five grains may be given with 
safety every two hours. It is given in typhoid fever, 
in putrid dyspepsias, in intestinal affections, etc, 
where the indication is to disinfect the aiimentary 
canal. It has been used externa]ly in eczematous 
affections, and in the intertrigo of infants. 
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Salicylate of quinine will be considered along 
with the salts of quinine. 

OXYNAPHTHOIC ACID. 

This acid (Cj^HgOj) is said to be more antisep- 
tic than salicylic acid, but it is very irritant. The 
alkaline solutions of the alpha acid are alone used; 
they destroy the staphylococcus pyogenes in two or three 
hours. This acid is but little soluble in water, but 
quite soluble in alkalies and in alcohol. 

AROMATIC COMPOUNDS CONTAINING CD — COUMARINE. 

The compounds of this group, designated under 
the names of ketones^ gutnones, etc, are but little used 
in medicine. 

JJoumarine^ obtained from the Tonka bean, is an 
odorous essential oil, resembling by its properties 
benzoic acid, and insoluble in water. It is much 
used to mask the odor of iodoform, but its high priče 
limits its usefulness. It is a good antiseptic, and may 
be used where benzoic acid does good. 

AROMATIC COMPOUNDS OF THE GROUP 
NAPHTVL, OR NAPHTHOLS. 

As we have said above, the naphthols or phenols 
containing the group naphtyl (CiqH,) are the best an- 
tiseptics of this series. They are about as energetic 
again as the phenols of the phenyl group (C^Hg), 
and are generally preferred to the phenols in thera- 
peutics. 



NAPHTHALINE. 

Naphthaline (C](,Hg), a. hydrocarbon derivalive 
ftom benzene, is, like it, one of ihe products of the 
distillation of coal-tar. When pure, it is in the form 
of brilliant plates, fusible at 79'' C, subliming at a 
little higher temperature, and distilling with thevapor 
■of boiling water; insoluble in water, quite soluble in 
alcohol, very soluble in ether. It buros with a 5ooty 
flame. 

Naphthaline is a good antiseptic, and bas the ad- 
vantage of being but little tosic. It has been em- 
ployed with success in intestinal antisepsis, but physi- 
cians prefer to-day naphthol and betol. Its proper- 
ties esplain the good effects obtained in whooping- 
coiigh by ihe empirical treatraent which consists in 
taking children affected by this disease lo the gas- 
houses where the atmosphere of Ihe rooms is salur- 
alcd with naphthaline, and making them stay there a 
number of hours. Garnier proposes to substitute for 
this troublesome method, inhalacions made at the 
patieDt's home and in the sick-room by means of 
bougies conlaining naphthaline — to be burned on a 
platter. It niay also be employed under the form of 
spray mingled with vapor of water, owing to itsready 
sublimation at the temperature of boilmg water. 



There exist two isomeric derivatives of naphihal*3 
I ine, which, under the names of naphthol alpha andi 



naphthol beta, have both the formula C, |,HjO and 

are the phenois of naphthaline. 

Naphthol alpha is crystalline, fusible at 94° C, 
-almosl insoJuble in water (1:5000}, soluble in alcohol 
and ether, glycerin, benzene, the oils, and boric water. 
It is a good antiseptic, superior to its isomer although 
Jess toxic. The latter is, however, thus far, the more 
used in therapeutics. 

Naphthol beta crystallizes in brilliant plates, 
sometimes of a rose tint, fusibie at ru" C, presenting 
the same soIubility as its isomer. ft is a powerful 
antiseptic, prcferable to naphthaline, because it is 
without odor and does not cause, iike the latter, dis- 
agreeable odorous eructations; it is, besides, less 
toxic, as the following table indicales: 

Naphthol li. Naphthaline, 

Antiseptic equivaleot 0.40 1.5: 

Toxic equivalent 3,80 3.40 

Therapeuiic equivalent l.io l.oo 

Naphthol is given internally in capsules to pro- 
tect the mouth and gullet from its irritant action; the 
dose, in typhoid fever, is 5 grains every four hours. 
Twice and three times this quantity may be given 
without toxic effects. A good way to obtain intes- 
tinal antisepsis is to combine 5 grains of naphthol 
with 5 of salicylate of bismuth, which will just fill a 
large-sized capsuie; six of these may be given in the 
itwenty-four hours. 

The alcoh-olic solution of naphthol (3 to 5 per 
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cent.), the naphthol oil, and the naphthol ointment^ 
are used externally. 

Camphorated Naphthol and Sulphoricinated Naph- 
thol. — The preparations designated under this name 
are simple mixtures which facilitate the employment 
of naphthol, and not definite compounds. They are 
employed in the dressing of wounds, and especially in 
the treatment of diphtheria. 

The two naphthols easily blend with camphor, as 
we have said above, and at a temperature of about 
ioo° F. 

Camphorated naphthol is an oily or syrupy liquid, 
used to swab or paint the diseased parts. It gives 
excellent results in diphtheria, but its application is 
painf ul. It may be advisable in children to paint the 
throat previously with a 2-per-cent. solution of 
cocaine. The camphorated naphthol may be com- 
bined with cocaine. This topical application has 
given results stili more marked in buccal tuberculosis, 
in coryza and furunculosis (Fernet). 

Sulphoricinated naphthol has the advantage over 
camphorated naphthol of being, in its application, 
almost painless, because the presence of sulphoricinic 
acid or sulphoricinate of soda prevents the caustic 
action of the naphthol. The formula is ten parts of 
naphthol to ninety of sulphoricinate of soda. It is a 
very thick, syrupy, or oily liquid, with almost no odor, 
and with a taste a little like that of castor oil; is very 
adherent to the skin and mucous membranes. Like 



— 113 — 

camphorated naphthol, it is painted over the diphthe- 
ritic false membranes. (See furtheron: Sulphoricinic 
acid.) 

Betol and Benzonaphthol, — Betol is a salicylate of 
naphthol beta, obtained by the direct action of the 
two compounds; it is crystalline, white, inodorous, 
tasteless; insoluble in water. As its composition in- 
dicates, its antiseptic power should be superior to 
that of naphthol; it is less irritant than naphthol, 
especially to the digestive tube, and is given in the 
same doses as the latter (7^ grains in capsules). 

Benzonaphthol^ or benzoate of naphthol, may be 
substituted for the above with the special indications 
for benzoic acid and the benzoates. 

Hydronaphthol (Cj^H^O,) is the result of the 
oxidation of naphthol beta, from which it differs by 
the incorporation by the group OH. It is less solu- 
ble than naphthol, and is administered in smaller 
doses. The dose for internal use is two to five grains. 
For external use, a solution of alcohol and glycerin 
(one part hydronaphthol, nine of alcohol, and ninety 
of glycerin) is diluted with three-quarters as much 
water, and has very energetic parasiticide effects in 
the treatment of parasitic affections of the skin. 

AROMATIC COMPOUNDS WITH SULPHUR 

AND lODINE. 

In these organic compounds, the action of sul- 

8 QQQ 



phur and sometimes of iodine is added to that of the 
hydrocarbon (phenol) to augment the antiseptic 
energy. We may designate especially aseptol, sozo- 
iodol, sulphobenzoate of soda, ichthyol, thioresorcin, 
sulphoricinicacid, essence of mustard, etc.,coinpounds 
which are not ali well defined, and whose therapeutic 
action has not thus far been sufiiciently studied. 



Sulphurous orthophenylic acid, or sozolic acid 
(CjHjO.SOjH), iotroduced jnto therapeutics uiider 
the name of aseptol by Serrant, is obtained by the 
slow action of sulphuric on phenic acid. It is crys- 
talline, de!iquescent, soluble in al! proportions in 
water. alcohol, and glycerin. It is more acid and less 
causiic than phenic acid, forming wLth bases crj-stal- 
lizable salts. 

It is an energetic antiseptic, less toxic than 
phenic and salicylic acids (Serrant and Annesseus). 
Its antiseptic power is due especia!ly to its property 
of saturating the ammoniacal bases. It is tittle used. 




Sozoiodol, a compound containing both sulphur 
and iodine, has the formula C^H^SO^Ig. It is an 
acid (iodoparaphenylsulphuric acid), and combines 
with soda and potash to form salts. It is an ener- 
getic bactericide, which it has been proposed to sub- 
Stitute for iodoforifi, as being less to\ic and having a 
less disagreeable odor. 



— 115 — 

Solutions are employed of the free acid or of thc 
salts of sodium or aluminium (2 or 3 per cent.); the 
sozoiodol of zine is also used in powder or solution in 
glycerin, and there is a sozoiodol gauze, a sozoiodol 
cotton, and a sozoiodol of mercury. These prepara- 
tions are stili little used. 

SULPHORICINIC ACID. 

This acid is employed chiefly as a solvent and 
ezcipient, under the names of mercurial solvent^ 
stUpholeine^ sulpholeic acid^ etc. It is obtained by 
the action of sulphuric acid on castor oil. 

But it is the sulphoricinate of soda which is em- 
ployed. This is a thick, transparent, deep yellow, 
syrupy liquid, having an oily feel, and very adherent 
to the skin. Its odor is almost nil; its savor, which is 
but little marked, resembles that of castor oil, but 
does not leave on the tongue any disagreeable or 
acrid sensation. It forms with water very stable 
whitish emulsions. It has been chiefly employed to 
dissolve a great number of antiseptics which are but 
little soluble in water; such as [)henic acid, creasote 
and the cresols, salol and naphthol. These srjlutions 
are made with the aid of heat. They l>ecome trans- 
parent after remaining a certain time, except the 
naphthol solutipn, which continucs turbid. 

There is a popular mixturc consisting of four 
parts of phenol, one of naphthol, one of creasrjtc or 
salol, with six to nine of the »ulphoricinatc of soda. 
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which forms an excellent topical application, and 
when čold presents the consistence of an ointment; it 
is much employed m the treatment of diphtheria. 
Grancher highly recommends for this disease a 30- 
per-cent. solution of phenič acid in sulphoricinate of 
soda. 

ICHTHVOL. 

We designate under this name a sort of mineral 
tar obtained by distilling certain fossil rocks (Schistes) 
of the Austrian Tyrol, which contain a great quantity 
of the remains of fossilized fishes, presenting stili the 
relics of bitiiminous organic matters with considera- 
ble sulphur (15 per cent.). Ichthyol is, then, a badly 
defined product, of which it is difficult to appreciate 
the value as an antiseptic. 

The ichthyol of comnxerce is a blackish-brown 
syrupy liquid, which mixes with water, and is soluble 
in alcohol and ether containing a little benzol. 

Prescnbed at first by Unna in the treatment of 
diseases of the skin, this medicament has been 
vaunted by Freund as of great value in gyn8ecology, 
especially in the treatment of chronic metritis and 
salpingitis. This author prescribes it to be used in- 
ternally in pili form, and externally for painting the 
parts and saturating the tampons (being dissolved or 
diluted in gly carin). 

[It is recommended by Robert Bell as a resolvent 
in chronic affections of the ovaries, tubes, cellular 
tissue of the pelvis, and even in haematocele. A gly- 
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cerole of ichthyol, mixed with boric acid (lo per loo), 
is employed. A tampon saturated with this mixture 
is placed in the vagina, and may be kept there for 
three days. Schadewitsch lauds ichthyol in erysipe- 
las. At first usin^ it in collodion, he subsequently 
employed it in ointment with an equal quantity of 
lard spread upon the diseased area and a little be- 
yond. On the face no covering was used; on the 
body, paraffine paper. A good formnla is: Ichthyol 
and sulphuric ether, of each, one part; collodion, two 
parts.] 

THIORESORCIN. 

This sulphuretted product of resorcin is of a pale 
yellow color, almost insoluble in water, little soluble 
in alcohol, but its salts dissolve well in water. It is 
an antiseptic little employed. 



AROMATIC COMPOUNDS CONTAINING NO,. 

These compounds are ali antiseptic, but more 
feebly than those containing the groups OH or 
COOH. We have, in fact, seen that nitrogen much 
diminishes the bactericide power which the two 0*s 
would have given to the substance. Moreover, the 
antiseptic power is in relation to the number of NO, 
groups which the substance contains; thus nitroben- 
zin (CjHjNOg) is less antiseptic than picric acid 
(C.HgO.sNOJ. 



NITROBENZENE, OR ESSENCE OF MIRBANE. 

This compound (C,H,NOg) is a yellowish 
liquid, with a sweet taste and the agreeable odor of 
bitter almonds, and iseniployed in perfumery. Miquel 
classes it among the substances slfonglj/ antiseptic 
{equivalent, 2.60 grammes); but it must be remeni- 
bered that it is toxic, and this forbids its employ- 
ment internally. 

ESSENCE OF BITTER ALMONDS. 

Under this name is designated a cotnbination of 
benzoic aldehyde and liydrocyanic acid, which is 
used in medicine (especiaily under the forms of dis- 
tilUd -uiater and essetitial oil of bitter almonds) both 
iQternally and extemally. Its antiseptic power Js 
iess than that of essence of mirbane (equiva!ent, 3 
grammes). It is equally toxic, and the dose of one 
lo five centigrammes should not be esceeded of the 
purified oil, or one to ten grammes of the distilled J 



This acid (CgH,O3N0,), called also trinitro^ 
pfienel, possesses an acid and bitter taste, is little soluble^ 
in cold water, soluble in alcohol and ether. It crystal*l 
lizes in lemon-ye]low needles, detonates under heat,J 
and its salts (picrates) also detonate. As an antisep-T 
tic it is inferior to benzoic acid {its equivalent is 
grammes, according to Miquel), and it is little used. ] 
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SULPHAMINOL. 

This body is a yellow, inodorous, insoluble pow- 
der, which has been used instead of iodoform. It is 
a poor medicament, hardly deserving a plače in the 
materia medica. 

ESSENCE OF MUSTARD. 

This essence is the sulphocyanate of allyl (CgHg- 
CSN). It has been prescribed by Koch as a power- 
ful antiseptic, killing bacilli and their spores when it 
is in the state of vapor. If you put a drop of this 
essence into the bottom of a bell-jar which covers a 
culture of cholera bacilli, these will not develop, and 
will ali be killed in the course of twenty-four hours 
(Babes). Its antiseptic power is inferior to that of 
benzoic acid (Jalan de la Croix). 

acetanilid; aseptin; ekalgin. 

Acetanilid (CgH^NO), or antifebrin, and exalgin^ 
or methylacetanilid, should also be regarded as anti- 
septics. 

Aseptin^ or monobromacetanilid, is an energetic 
bactericide. 

Aseptinic acid is liquid, soluble in water, and, ac- 
cording to Linde, is a non-toxic antiseptic superior to 
iodoform. A 5-per-cent. solution is used for the 
dressing of wounds and for the preparation of an 
aseptic gauze. 
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§ 3 — ALKALOIDS. 

We shall treat here of antipyrine and quinine, 
which interest us from the point of view of antisepsis. 
Remember that many of these compounds seem to be 
deri ved from a basic nucleus called pyridine (Cg HgN). 

ANTIPVRINE, OR ANALGESIN. 

This body which is designated under the name 
dioxymethylquinizine (CnHjjNg) of the chemists, is 
chiefly employed in medicine as an analgesic and 
antipyretic. Its antiseptic properties are incontesta- 
ble, and have recently been set forth by Visbecq as 
the result of experiments at the School of Lyons. 
Antipyrine presents the remarkable peculiarity of act- 
ing chiefly on the toxines secreted by the vegetal 
microbes. It has no action in malarial fevers. 
Vianna, prompted by laboratory experiments, has 
recently recommended it as an antiseptic to oppose 
the diphtheria bacillus. It is very soluble in water. 

gUININE. 

Quinine (Cg^Hj^NgOj) is the active principle of 
cinchona. Its salts are especially employed in medi- 
cine to combat malarial fevers, but are also of value 
in other affections of an intermittent nature. 

We now know that malaria is caused by the 
presence in the blood of a micro-organism which is 
not a bacterium, but a protozoon of the class Sporo- 
zoa, and of the group Coccidia. Although the salts 
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of quinine are almost exclusively employed to com- 
bat this parasite, it is probable that inany other anti- 
septics among those which we have previously studied 
would succeed equally well in the treatment of 
malarial fever. But decisive experiments to this 
e£fect are stili lacking. 

Per eontra^ we know with certainty that the 
preparations of quinine are also bactericides of a cer- 
tain value. According to Miquel, the hydrobromate 
of quinine is to be classed among the substances mod- 
erately antiseptic (equivalent, 5.50 grammes). Ac- 
cording to Marcus and Pinet, quinine chloride in the 
dose of seven or eight grains opposes the develop- 
ment of the bacteria of putrefaction, while in the 
dose of 4.50 grammes only it arrests their prolifera- 
tion. Quinine probably has more action on the pro- 
tozoa, but we have not yet any precise experiments 
to determine this, for the reason that the micro- 
organism of malaria has not been cultivated. 

According to what we now know of the antisep- 
tic action of the various acids, the salicylate of qui- 
nine ought to be the most effective, by reason of the 
high equivalent of the salicylic acid. This salt is sol- 
uble in 900 parts of water. The basic salicylate con- 
tains 68 per cent. of quinine; the neutral salicylate 54 
per cent. 

Basic bromhydrate of quinine is soluble in sixty 
parts of water and contains 85 per cent. of quinine; 
the neutral salt is soluble in seven parts of water, and 



conlains 75 per cent. quinine. After ihe 3alicylate, 
this is probably the most active of the salts of quinine 
considered from an antiseptic point of view. 

Basic quin.ine (kloride, soluble in twenty-five parts- 
of water, contains 83.6 per cent. of the alkaloid, and 
is, according to Dujardin-Beaumetz, more active thaa 
the sulphate. 

Basic sulphate of quinine is but Httle soluble ia 
water; it contains 74.3 per cent, of'quinine. 

The ncutral sulphate is much more soluble, but 
contains only 59. tz per cent. of quinine. This is the 
salt in common use, and is easily obtained by acidify- 
ing, with a few drops of dilute sulpburic acid, watery 
emulsions containing the basic sulphate (the sulphate 
of commerce). 

CISCHONINE, ANTISEPTOL, 

The salts of cinchonine are succedanea of the 
salts of quinine, but have a more feeble action. I 
shall mention only antiseptol^ or iodosulphate of cin- 
chonine. which is an impalpable powder of a reddish- 
brown color, like kermes, inodorous, insoluble in 
water, soluble in chloroform and alcohol. It may be 
prepared extemporaneously by pouring a solution of 
iodiiretted iodide of potassium into a solution of sul- 
phate of cinchonine, washing, then drying the precip' 
itate. 

This antiseptic powder might replace iodoforra, ' 
and would be qiiite as active; it contains 50 per cent; 1 
of iodine. There is need for a comparative study of j 
antiseptol and the aristols. 
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rŽsume and conclusions— critical ap^ 

preciation of the relative value 

of the antiseptics. 

After having passed rapidly in review the numer- 
ous antiseptics which ^he therapeutic arsenal fur- 
nishes us, it is necessary to know how to make a 
proper choice among these medicaments. Each may 
present its advantages according to the indications of 
the disease and the particular properties of the anti- 
septic (solubility or insolubility, etc). 

For external antisepsis, the dressing of wounds- 
and of natural cavities, corrosive sublimate and the 
other mercurial preparations occupy and will prob- 
ably long keep the first rank. Near to corrosive 
sublimate we may plače nitrate of silver, generally 
preferred for the treatment of diseases of the eyes. 
Phenic acid, after having long had a great popularity, 
is probably going more and more out of use. Next 
to the bichloride, iodoform is, of ali antiseptics, the 
most used for the dressing of wounds and suppurat- 
ing surfaces, and is an excellent medicament with 
hardly anything against it but its odor. Reserving 
iodoform for the gravest cases, the physician may in 
most cases substitute for it iodol, aristol, dermatol, 
antiseptol, and especially salol, which gives excellent 
results when we wish to obtain union by first inten- 
tion. Creasote may, lastly, render service in the 
dressing of bad wounds. 
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For local antisepsis, notably of the mouth and 
throat, the bichloride should only be employed with 
the utmost caution. It is better to make use of 
bromol, of camphorated naphthol, or sulphoricinated 
naphthol^ which seems to be really the most valuable 
medicine for the treatment of infectious and pseudo- 
membranous anginas. 

The antisepsis of the intestinal canal in the dys- 
pepsias, the enterites, and in typhoid fever, is suflS- 
ciently obtained by the aid of such antiseptics as are 
insoluble or little soluble, as naphthol, betol, and 
benzonaphthol, associated or not with salicylate of 
bismuth. 

General or internal antisepsis is less advanced 
than local antisepsis. Salol, more powerful than sali- 
cylic acid, has been advantageously employed in 
rheumatism and analogous affections. Acetanilid 
acts in the same manner, but is a more feeble anti- 
septic. The salts of quinine (sulphate, bromhydrate, 
salicylate) are more suitable for malarial affections. 
Naphthol and betol have also a general action, beside 
their local action on tbe digestive tube, and present 
the advantage of being little toxic; thus looo 
grammes of living matter can support 13 centi- 
grammes of naphthol alpha, which will sterilize 1084 
grammes (Bouchard). 

Hypodermatic or parenchymatous injections of 
antiseptic substances are stili but little employed, 
although they are likely to have importance in the 
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future. At the same tirne, creasote in subcutaneous 
injections has given quite remarkable results in the 
treatment of tuberculosis. This medicament prob- 
ably owes its curative efifects to the property which it 
possesses of being eliminated, under a gaseous form, 
by the lungs, rather than to any really specific action 
on the bacillus of tuberculosis. 

The essences, which are powerful antiseptics, 
have not yet in ciinical practice proved to be as use- 
ful as we might have expected. 

A word about the mixtures of several antiseptic 
substances, mixtures which, conformably to the law of 
Bouchard, do not augment their toxic power^ while in- 
creasing their antiseptic power. — We have already seen 
the advantages which have been derived from 
sulphoricinated naphthol; it is by artifices of this kind 
that the employment of certain antiseptics will be ren- 
dered more and more practical. 

To sum up: The simple antiseptics borrowed 
from mineral chemlstry, or the mixed antiseptics such 
as iodoform, answer very well for external or local 
antisepsis. The complex antiseptics, borrowed from 
organic chemistry, are, on the contrary, much more 
suitable for internal antisepsis; we have seen that 
these compounds are but little toxic, and the more 
antiseptic (as a general rule) the more complex their 
molecule. It is to this very complication that they 
owe their property of being, like naphthol, " more 
deleterious to the vegetal parasite celi than to the 
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animal celi " (Bouchard). It is among these com- 
pounds of the aromatic series, and especiallv among 
the essences, that we must look for new antiseptics 
such as will enable us to realize general antisepsis 
without danger to the organism. 



APPENDIX. 

Note A. — Table of Jalan de ia Croix^ indicating 
ihe doses of antiseptics ivhich neutralize the action of 
pathogenic bacteria, 

[The figures represent the number of milligrammes 
«mployed to prevent the development of the bacteria, and to 
^terilize a litre of meat-juice serving as a culture-medium 
for the bacteria.] 



PURE 
ANTISEPTICS. 



Oorrosive sublimate 

•Chlorine 

Ohloride of lime 

Sulphurous acid 

Sulphuric acid 

Bromides 

lodides 

Acetate of alumina 

Essence of mustard . .. 

Benzoic acid 

Boro-salicylate of soda. . . 

Boric acid 

Thvmol 

Saricylic acid 

Termanj^nate of potash 

Phenic acid 

Chloroform 

Borax 

Alcohol 

Jlssence of eucalyptiis. . . 



DOSES 



■41» 

a 

► 

•S 



40 

33 

90 

155 

170 

155 

200 

235 

800 

850 

350 

500 

145 

1000 

1000 

1500 

11100 

15140 

47620 

71400 



20 

24 

76 

117 

120 

126 

150 

184 

175 

250 

264 

330 

460 

d98 

700 

1000 

8930 

12990 

28570 

50000 



DOSES 



170 

44 

268 

500 

500 

392 

646 

2350 

1690 

2440 

15890 

1000 

9175 

18660 

6660 

45550 

8930 

20830 

227300 

8700 



154 

33 

224 

200 

800 

250 

500 

1200 

1220 

1960 

9090 

700 

4715 

12820 

5000 

28810 

7460 

14500 

166600 

4800 



DOSES 



80 
2820 
5880 
5265 
8620 
2975 
2440 

15620 

35700 
8265 

38800 
6660 

50000 

'6600 
876000 



66 

2170 

8875 

3660 

4900 

1820 

1916 

10870 

25000 

4760 

20000 

5000 

27r80 

28570 

5000 

260000 

1250000 

88850 

847000 

171500 
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Note B.—MiguePs Table ^ indicating the smallest 
quantity of antiseptic substance necessary to prevent the 
putrefaction of a litre of beef bouillon neutralized^ then 
exposed to the air. 

In the substances eminently antiseptic are found the salts 
of mercury and silver; these constitute this group. It is un- 
derstood that the figures which correspond to each one of 
these medicaments represent the minimum quantity capable 
of preventing the putrefaction of a litre of broth: 



Biniodide of mercury 25 milligrammes. 

lodide of silver 30 

Oxygenated water 50 

Nitrate of silver 80 

Bichloride of mercury 70 
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The second group comprises certain substances very 
powerfully antiseptic. They are as follows: 

Osmič acid 15 centigrammes. 

Chromic acid 20 

Chlorine 25 

lodine 25 

Chloride of gold 25 

Bichloride of platinum 30 

Hydrocyanic acid 40 

lodide of cadmium 50 

Bromine 60 

lodoform 70 

Chloride of copper 70 

Chloroform 80 

Cupric sulphate 90 

Group 3: Substances powerfully antiseptic: 

Salicylic acid i. gramme. 

Benzoic acid i.io " 

Cyanide of potassium 1.20 

Bichromate ot potassium . . 1.20 

Picric acid 1.30 



(I 



(I 



t( 



(( 

ii 
t( 
Ii 

(( 

4 < 
(( 
t • 



129 

Ammonia 1.40 grammes. 

Zine chloride 1.90 " 

Essence of mirbane 2.60 ** 

Sulphuric acid, ^ 

Nitric acid, i 

Hydrochloric acid, [ ^ ^° 3- 

Phosphoric acid, J 

Essence of bitter almond 3. 

Phenic acid 3.20 

Permanganate of potash 3.50 

Alum 4. 50 

Tannin 4.80 

Oxalic acid, ) 

Tartaric acid, > 3 to 5. 

Citric acid, ) 

Sulphide of potassium 5 . 

Group 4: Substances moderately antiseptic: 

Bromhydrate of quinine 3.50 grammes. 

Arsenious acid 6. ** 

Sulphate of strychnine 7. 

Boric acid 7. 50 

Hydrate of chloral g. 30 

Salicylate of sodium 10.00 

Sulphate of protoxide of iron 11.00 

In the fifth group (feebly antiseptic) we note: 

Calcium chloride 40 grammes. 

Sulphuric ether 22 

Hydrochlorate of morphine 75 

Ethyl alcohol 95 

Borax 70 
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In the sixth and last group (very feebly antiseptic) we 
find: 

lodide of potassium 140 grammes. 

Chloride of sodium 165 

Glycerin 225 

Bromide of potassium 240 

Hyposulphite of sodium 275 

Chloride of ammonium 115 

Sulphite of ammonium 250 

9 QQQ 
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ETHEREAL ANTISEPTIC SOAP. 



Many preparaiions have been offered for the purpose of rendering 
aseptic both the hands of the operator and his instruments, but with 
more or less success. Ethereal Anttseptic Soap in every way an8wers 
the purposes for which it was devised. Not only is it a perfect anti- 
septic, but its cleansing powers combined with its antiseptic properties 
render it a most valuable adjunct to the armamentarium of the physician 
and surgeon. 

Dr. W. W. Keen, the distinguished Philadelphia surgeon, states as 
follows: " I find it the best preparation I know of for cleaning the hands 
and softening them. It aiso destroys odors about the hands. I use the 
Soap constantIy in my clinic and in my office with great advantage." 

Its use bas been very lately extended most successfully to the treat- 
ment of parasitic affections. 



A satnple protnptly fumished upon reguest. 



PARKE, DAYIS & COMPANT, 

Manufacturing Chemists, 
DETROIT, NEW YORK, KANSAS CITY, AND WALKERVILLE, ONT. 



'Write for literature affordinf? detalled information wlth reference to our 
entire line of Antiseptics and Disinfectants. 
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aSOROE s. DAVIŠ, Publisher. 
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SUBSCRIPTION PRECE, 

THE AMERICAN LANCBT. 

OOITlSrOEt, M- X). 
3EVOTED TO REOULAR MEDIC 
PRlCE, $2.00 PER VEAR. 
THE MEDICAL AOK. 
Jemi-Monthly Journal of Praclic«! Medicine and Medicil Ne 
SUBSCRIPTION PRICE. S 1 .OO PER VEAR. 
THB WBSTE!IIN MBDICAL RBPOBTBR. 



THB BDXJ.BTIN" OP PHARMACT. 

[onthly Expoiiem of PhBt-maceulioal Progresa aod C 
SUBSCRIPTION PRICE. $ I .OO A VEAR. 
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QEO. S. DAVIŠ. Publislier, Detroit, Mioh. 



IN EUPLANATION OF 



The Pteians' Leisie Linij. 

This series has been universally commended by the medical press and profea- 
sion: it represents a new era in the publication ot medical books. 

In the belief that these short practical treatises, prepared by weU known 
authors, containing the g[ist of what they had to say regardin^ the treatment of 
diseases commonly met with and of which they had made a special study, sold at a 
small priče, would be welcomed by the majority of the profession, this form of pub- 
lication was undertaken. 

The books are amply illustrated, and issued in attractive form in durable paper 
covers, and in cloth. 

PHTSICIANS' LEISURE LIBRARV 

PRICEi PAPER, 25 CT?. PER COPY, S2.50 PER SETi CLOTH, 50 CTS. PER COPY, 

$5.00 PER SET. 
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The Ute of Electricity in tli« Removal of 
Superfiuout Hair and the Treatment of 
Variout Facial Blemishet. 
By Gco. Henry Fox, M. D. 

New Medicationt, Vol. I. 

By Dujardin-Beaumetz, M. D. 

New Medicationt, Vol. II. 

By bujardin-Beaumetz, M. D. 

The Modern Treatment of Ear Diteatet. 
By Samuel Sexton, M. D. 

The Modern Treatment of Eczema. 
By Henry G. Piffard, M. D. 



Antiteptic Midwifery. 

By Henry J. Garrigues, M. D. 
On the Determination of the Necettity for 
WearingQlaMet. 

By D. B. St. John Roosa, M. D. 
The Phytiological,Pathological and Ther- 
apeutic Effecttof Compretted Air. 

By Andrew H . Smith, M. D. 
OranularLidt and ContagioutOphthalmlm. 

By W. F. Mittcndorf,M.D. 
Practical Bacteriology. 

By Thomas B. Sattenhwaiie, M. D. 
PreKnancy, Parturition, the Puerperal 
State, and theirComplicationt. 

By Paul F. Mund<, M. D. 



SEKIES II. 



The Diagnotit and Treatment of Haem' 
orrhoidt. 
By Chas. B. Kel8ey, M.D. 

Diseatet of the Heart, Vol. I. 
By Dujardin-Beaumetz, M.D. 

Diseatet of the Heart, Vol. M. 
By Dujardin-Beaumetz, M.D. 

The Modern Treatment of Diarrhoea and 
Dytentery. 

By A. B. Palmer, M.D. 

Intettinal Ditea»etof Children, Vol. I. 
By A. Jacobi, M.D. 

Intettinal Diteatet of Children, Vol. II. 
By A. Jacobi. M.D. 



The Modern Treatment of Headaches. 
By AUan McLane Hamilton, M.D. 

The Modern Treatment of Pleurlsy mnd 
Pneumonia. 

By G. M. Garland, M. P. 

Diteatet of the Male Urethra. 
By Fessenden N. Otis, M.D. 

The Ditordertof Menttruation. 
By Edward W. Jenks, M D 

The Infectiout Diteatet, Vol. i. 
By Kari Liebermeister. 

The Infectiout Diteatet, Vol. H« 
By Kari Liebermeister. 



^^V SEBIES ^1 


^^^H SurBery. 


Clifiical Laciuret on CciUin Ditsaittal ^^| 


^^^1 Bj Hal C. WTmaa. M.D. 






By Prof. J. M. Charcdt, M.D. ^H 


^^^H BrDuJardin-Beiumcti, M.D, 


*"By Hrn.y"o MarcJ"' A M , M.D,. ^H 


^^H HriUrillnd 


^H 


^^^H Bf J, Leoau-d Cnrniag, U.D. 


Spinal ^^H 


^^H DiiMiei »flK« 




^^H By Oujudin-Boumeti, M.D. 


^H 




By Frank Waodb.ry. M.D. ^^H 


^^^H ThaThMrvandPractioaot thtOphthal- 




^^^H " Bv^'' Htrbert Claihoroe Jr M D 


By arledmeyeT ^^^| 




Tho EliolDj/, Diagnoiii and Thorapyo( ^H 




Tubarculoiii ^H 


^^^ flj. Al(r.d L, Loan>i,, M.D- 


Hyl'rof. H,VdnZirm>«n. ^M 


^^H SEBIES ^1 


^^^H Nervoui 3yDnili>. 




^^H ByU.C. Woad. M.D. 






Hy 1. K. Ln.c, M.D. ^H 




^H 


^^^H By A. C. M.D. 








^^H ByA. H. Smilil, M.D. 


By F, Le Roy SatierI«, M.D. ^H 


^^H ft TrealiHon Fracturai 
^^^^H By ArsiDd Dc^pria. M.D. 
^^^H Soma Major and MiflDrFallacieiconDern- 


Eleclr,city,IU Application in Mad-cina. ^^| 
ByWtllingtonAd^,M.D. [Vol,!.] ^M 


^^H 


Electhc,ly. lil Applicat.on in Madio.ne. ^H 


^^^H By E. L. Keya. M.D. 


Hy WeUi<.eIon Adams. M.D. [Vol.II.) ^H 


^^^H Hypademiic Medicatron, 






Hy Fredenck C. Sb<:tuik, M D. ^^B 


^^H SERIES ^1 


^^H 


Artificial Anaestnetica and AnaeilhHia. ^^| 


^^H ByF. H. Bmm-onh.M.D. 


ByD-^Fore«Willatd.M.D.,an.l Or, '^H 




La»lBH. Adl».J.. ^H 


^^^^1 Practical Nalet on tJrinary Analy('>. 


^^1 






^^H Br W.lliam B. CanSeU, M.D. 


o"Eya DiHaiei!*""'" " '' "" ^H 


^^^H Practical Inteatinal Surgenf. Vel. I. 


8y Ca«y A Wood M D, ^H 


By F. B, Robinzon. M. u. 






By Charles F. Sliii.uin. M U. ~^^| 


B, F. B. RoBinsoa. M.D- 




Liclures on T umori. 


By Mal C. Wyiii^n M.D ^H 


ByJohD B. Hamilt-n, M. D.. LL.D. 


ByDanielLe»la.M.D. ^H 






ca>«. 


ByGcrmai[iSte. ,^H 


^^ ByThoo!a5j.Mays. M.D. [Translaltd by E. F. Hurd. M.D ] ^H 



SERIES VI. 



The Utet of Water in Modem Medieinet 
Ry Simon Baru. h, M. D. Vol. I. 

The Utetof Waterin Modern Medicine 
By Simon Baruch, M. D. Vol. II. 

The ElectrO'Therapeutlct of Qynaecol- 
osyt VuT. I. 

By a. h. Goelet, M. D. 

The Electro-Therapeutict of Qynaecol' 
osyt Vol. II. 

By ▲. H. Goelet, M. D. 

Cerebral Meningititi 

By Martin W. Barr, M.D. 

Contributiont of Phyticiant to Engiith 
and American Literature« 

By Robert C. Kenner, M .D. 



Oonorrhoea and Itt Treatmen 
By G. Frao k Lyd8ton , M . D . 

Acne and Alopecia. 

By L. Duocan Bulkley, M. D. 

Fitture of .the Anut and Fistula In Ano. 
By Dr. Lewi8 H. Adler, Jr. 

The Surgical Anatomy and 8urgery of 
the Ear. 

By Albert H. Tutile, M.D., S.B. 

Recent Developmentt m Mattage. 
By Douglas Graham, M. .D. 

8exual Weaknett and Impotenee« 
By Kdward Martin, M. D. 



SERIES VIL* 



Appendicititand Perityphlitit. 
By Charles Talamon, M. D. 

Cholera. Voi. i. 
Cholera. Vol. il. 

ByG. ArchieStockwell, M.D.,F.Z.S. 

Electro-Therapeutict of Neuratthenia. 
By W. F. Robinson, M.D. 

Treatment of Steril*ty in the Woman. 
By Dr. De Sinety. 

Bacterial Poitont. 

By N. GamaleTa, M.D. 



The Modern Climatic Treatment of In- 
validi with Pulmonary Contumption in 
Southern California. 

By P. C. Remondino, M.D. 

Antiteptic Therapeutics. Voi. i. 

Antiteptic Therapeutics. Vol. ii. 

By £. Trouessart, M.D. 

Treatment ofTyphoid Fever. 
By D. D. Stewart, M.D. 

Whooplng Cough. Vol. I. 
Whooplns Coush. Vol. Ii. 
By H. Richardičre, M.D. 

[Translated by Joseph Helfman.] 



Now being published in month1y numbers. 



GEORGE S. DAVIŠ, Publisher, 



O- EC3C ^TO 



Detrolt, ^.^Icli, 



BOOKS BY LEADINGAUTHORS. 



REACTIONS $ 2.Qo 

By F. A. F,Uckiger, Ph.D,, M.D. 
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aod enlaretd by I. B. Ni ielioort,»iia1y tiral chemiaMo tlie Phaiinl-Clieni. 
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SEXUALIMPOTENCE IN MALEAND FEMALE(3d Edition). 3.00 

By Win, A. Haminond, M.D. 
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CUNICAL THERAPEUTICS 4.00 

By Dujardin-Beaumeiz, M.D. 
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By B. W. Palmer, M. D. 
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Thete are formulae which Dr. Shurly emplovs in hoipital and priyate practice, 
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By L. Lewiii, M. D. 
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